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Preface

The study reported herein was conducted by the Environmental Laboratory
(EL) of the U.S. Army Engineer Waterways Experiment Station (WES). The
research was sponsored by the Department of the Army Installation Restoration
Research Program (IRRP). Dr. Clem Meyer was the IRRP Coordinator at the
Directorate of Research and Development, Headquarters, U.S. Army Corps of
Engineers (HQUSACE). Dr. Bob York of the U.S. Army Environmental Cen-
ter (USAEC) and Mr. Jim Baliff of the Environmental Restoration Division,
Directorate of Military Programs, HQUSACE, served as the IRRP Overview
Committee. Technical Monitors were Ms. Sandra Cotter of the U.S. Army
Engineer Division, Missouri River, and Mr. Wayne Sisk of USAEC The
WES Program Manager was Dr. John CulUinane.

This report was prepared by Dr. Thomas D. Wright of the Fate and Effects
Branch (FEB), EL. The work was conducted under the direct supervision of
Dr. Bobby L. Folsom, Jr., Chief, FEB, and under the general supervision of
Mr. Donald L. Robey, Chief, Environmental Processes and Effects Division,
and Dr. John Harrison, Director, EL.

At the time of publication of this report. Director of WES was
Dr. Robert W. Whalin. Commander was COL Bruce K. Howard, EN.

This report should be cited as follows:

Wright, Thomas D. (1993). "Environmental assessment of selected cone
penetrometer grouts and a tracer," Miscellaneous Paper IRRP-93- 1,
U.S. Army Engineer Waterways Experiment Station, Vicksburg, MS.
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Summary

Concern has been expressed that grouts used to seal cone penetrometer
holes and soluble tracers used in conjunction with penetrometer investigations
might introduce contaminants into groundwater and thereby pose a potential
environ•..ental hazard. A risk assessment approach was used to evaluate this
potential. For the effects phase of the assessment, data were obtained for
representative inorganic (clays, cement, and chemical) and organic (urethane)
grouts and a fluorescent tracer. Based on information found in material safety
data sheets, environmental hazards from the grouts and the tracer were not
found to be significant with the possible exception of oral ingestion of undi-
luted or unreacted components. The exposure phase of the assessment was
not conducted because no significant effects were identified. The selected
grouts and the tracer are recommended for use with cone penetrometer investi-
gations. Grouts or tracers other than those evaluated will require material-
specific evaluation.
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1 Introduction

Background

The Site Characterization and Analysis Penetrometer System (SCAPS) was
developed by the U.S. Army Engineer Waterways Experiment Station to
investigate terrestrial hazardous and toxic waste (HTW) sites. The system is
mounted on a truck and is capable of pushing a 3.56-cm rod into the ground
to a depth of 45 m.1 Following penetration, the rod is withdrawn and the
hole is grouted to prevent potential horizontal and vertical migration of HTW
contaminants. On occasion, a tracer may be introduced into the penetrometer
hole to monitor groundwater movement.

Although one of the purposes of the grout is to prevent potential migration
of contaminants resulting from the penetrometer hole, concerns have been
raised that the grout itself or the tracer might potentially constitute a source of
contamination. This could occur if the penetrometer entered groundwater,
and contaminants present in the grout or tracer could be directly introduced
into the groundwater. Leaching and subsequent contamination is also possi-
ble. An environmental hazard through oral ingestion of the contaminants in
groundwater might result. Of course, failure of the grout could result in a
direct contamination of the groundwater by HTW contaminants at the site, but
that is outside the scope of this report. This report will address only the
potential direct effects of oral ingestion of contaminants which might be
released into groundwater by selected grouts used to plug and/or seal cone
penetrometer holes or by the introduction of a selected tracer. Work Unit
AF25-CT-002, Biological Evaluation of Materials Used in Cone Penetrometer
Grouting and Tracer, was developed to address this potential source of
contamination.

SCAPS development was initiated in 1986. Because of equipment limita-
tions, it was originally believed that multicomponent organic grouts would be
required for successful grouting through the 3.56-cm penetrometer rod. The
organic chemicals used in these grouts can have potentially adverse health and

I U.S. Army Corps of Engineers. (1991). "Innovative technology site characterization and

analysis penetrometer system (SCAPS); A rapid, inexpensive means to study physical and
chemical characteristics of soils at hazardous waste sites,. Washington. DC.
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environmental impacts, and the products of incomplete polymeric reactions
may complicate site characterization. Anticipated resistance to the use of
synthetic grouts by Federal and state regulatory agencies necessitated planning
for the environmental effects assessment of the grouts proposed for use with
the SCAPS. As discussed below, field experience during the past 2 years has
demonstrated that the environmental effects issue has been largely overcome
by events.

First, cement and bentonite grouts are commonly specified a priori by
Federal and state regulatory agencies as the most appropriate grouts for use on
uncontrolled hazardous waste sites.' These grouts are commonly used during
installation of conventional site characterization monitoring wells, and the
regulators have significant experience in their use. Further, since these grouts
are composed of commonly used construction materials, their environmental
effects are considered to be relatively benign.

Second, field trials have proven the technical feasibility of using the more
conventional cement- and bentonite-based grouts with the SCAPS. In addi-
tion, private sector vendors have successfully used cement- and bentonite-
based grouts with cone penetrometer systems.2

Third, there are no documented cases in which environmental effects asso-
ciated with grouts have resulted in delay or cancellation of a SCAPS project.
Grout environmental effects issues have been successfully resolved through
discussions with appropriate regulating agencies.2

Finally, experience with Federal and state regulators has not led to the
development and execution of a universally acceptable environmental effects
evaluation protocol for the synthetic-based grouts. Site-specific conditions and
regulatory preferences appear to necessitate the use of site-specific protocols,
e.g., some regulators have suggested the necessity for using site groundwater
to conduct any leaching/toxicology tests.' Carried to its extreme, this philos-
ophy would requime separate site-specific environmental effects studies for
each site on which the SCAPS is used.

The developments described above have, to a large extent, obviated the
need for conducting environmental assessments on a large number of grouts or
developing grouts specifically for the SCAPS. It is prudent to conduct an
environmental effects review of the grouts and tracers that are currently antici-
pated to be used with the SCAPS to assist in obtaining regulatory approval for
its use,

I Personal Communication, 1992, Philip Malone, U.S. Army Engineer Waterways Experi-
mcnt Station, Vicksburg, MS.
2 Personal Communication, 1992, Stafford Cooper. U.S. Army Engineer Waterways Experi-

ment Station, Vicksburg. MS.
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Objective

The objective of this report is to assess the potential of selected grouts and
a tracer used in conjunction with the SCAPS for contaminating groundwater.
Because a variety of grouts and tracers were originally proposed, a generic list
considering operational considerations and planned use was developed by the
SCAPS team. Grouts and tracers not included in this generic list will require
material-specific consideration. The generic grouts and the tracer are

a. Bentonite clay.

b. Attapulgite clay.

c. Microfine portland cement.

d. Joosten grout (calcium silicate grout).

e. Urethane grout.

f. Fluorescent tracer.

Approach

The approach chosen to evaluate the potential problem is a risk assessment.
The risk assessment has two components-effects assessment and exposure
assessment. The effects assessment will address potential health effects such
as chronic and acute toxicity, carcinogenicity, mutagenicity, and teratogenic-
ity. The primary sources of this information are the material safety data
sheets (MSDS) required by the Occupational Safety and Health Administration
(OSHA) as per 29 CFR 1910.1200. These data sheets are provided by the
manufacturer or supplier. If the effects assessment warrants, an exposure
assessment should be performed.

The primary items of interest in the MSDS are Sections 2 (Hazardous
Ingredients) and 5 (Health Information). In some instances the information
provided is not pertinent to this report as, for example, inhalation or dermal
contact with unreacted components. Where a potential health hazard is indi-
cated, it is necessary to determine the route of exposure. Further, the
manufacturer/supplier is not required to provide information where a particu-
lar route of exposure is unlikely, such as the oral ingestion of concrete. As
noted above, only oral ingestion through groundwater is considered in this
report. In Chapter. 2, the grouts and the tracer used in conjunction with the
SCAPS are assessed with regard to their potential for groundwater contamina-
tion. Each MSDS is reproduced in Appendix A.

Chapter 1 inouction 3



2 Results

Each MSDS was assessed regarding the potential of the material to contam-
inate groundwater. Results of this analysis are summarized below.

" Bentonite clay. Information was obtained from Baroid Drilling Fluids,
Inc., on three bentonitic clay pruducts (trade names: Benseal, Aquagel,
and Aquagel Gold Seal). In addition, information was obtained on a
catalyst, Aqua-Grout Catalyst.

" Attapulgite clay. Information was obtained from Baroid Drilling
Fluids, Inc., on an attapulgite clay product (trade name: Zeogel).

" Microfine portland cement. Information was obtained for two micro-
fine portland cements. Lehigh Geocem is manufactured by Lehigh
Portland Cement Company, and Micro Matrix Cement is sold by Halli-
burton Services, Inc.

" Joosten grout. Joosten grout consists of calcium silicate. It is formed
by the reaction of sodium silicate and calcium chloride to form cal-
cium silicate and sodium chloride. Information on all these com-
pounds was obtained from Sax' as well as the material safety data
sheets. No MSDS on sodium chloride exists, as it is not regulated by
OSHA.

" Urethane grout. Information was obtained for three urethane grouts
and their catalysts. Mountain Grout and its catalyst. Pure Catalyst, is
marketed by Green Mountain, Inc. TACSS 020 NFTrACSS 025 NF
and its catalyst, TACSS Accelerator C-852/C-855, is manufactured by
De Neef America, Inc. Scotmh-Seal 5600 is manufactured by Min-
nesota Mining and Manufacturing (3M).

" Fluorescent tracer. Lnformation was obtained on one fluorescent
tracer. Fluoretract 1 is manufactured by Formulabs, Inc.

N. Irving Six. (1968). Da ,rowu prcfies of indusuial x ievls. Rei"oKd, Now York,

522. 527, 1114.
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3 Discussion and Conclusions

Grouts, as classically employed, are used to fill holes, cracks, and voids in
structures or as sealants. These include concrete structures such as water sup-
ply reservoirs and distribution systems. Grouts for such purposes should not
be a source of contaminants. Further, by definition, grouts should have little
solubility in water, and any trace contaminants present should be sequestered
in the cured grout matrix. During the curing process grouts may produce or
release substances that may be deleterious, but this should be minimal. After
curing, a very small amount of surface leaching from the grout may occur.
Grouts are very commonly used to plug or seal abandoned oil, gas, and water
wells and borings for geological, mineral, foundation, and other exploratory
purposes. The grout prevents the horizontal and vertical movement of water
and other fluids or gases. As noted in Appendix B, many States provide gui-
dance on particular grouts for specific purposes. These consist primarily of
bentonite clays, cement, or combinations of the two.

Tracers are used to determine the movement of fluids. Tracers may be
introduced into reservoirs, groundwater, rivers, or water distribution systems.
When properly used, they are not considered to be contaminants. A very
common application is their introduction into drain fields to determine the
movement of effluents.

Bentonite Clay

This inorganic material is also known as Wyoming bentonite or sodium
montmorillonite and is a sodium aluminum silicate. The only hazardous
ingredient listed on the MSDS for the three formulations and the catalyst is
silica. There is no indication of adverse effects from oral ingestion. One
formulation, Benseal, is specifically recommended for sanitary sealing during
water well construction, and all metals are within drinking water standards as
determined by the U.S. Environmental Protection Agency's Toxicity Charac-
teristics Leaching Procedure.

Chapter 3 Discussion and Conclusions 5



Attapulgite Clay

This inorganic material is a magnesium aluminum silicate. The only haz-
ardous ingredient listed on the MSDS is silica. There is no indication of
adverse effects from oral ingestion.

Microfine Portland Cement

This inorganic material consists of various calcium silicates, aluminates,
and similar calcium salts that are not readily separable into individual compo-
nents. Because it is manufactured from raw materials mined from the earth,
trace (but detectable) amounts of many naturally occurring elements and com-
pounds may be found by chemical analysis. The only hazardous ingredient
listed on the MSDS is silica, and there is no indication of adverse effects from
oral ingestion.

Joosten Grout

This inorganic grout is produced by the reaction of sodium silicate and
calcium chloride to form calcium silicate and sodium chloride. The usual
procedure in using this grout is for the operator to obtain the reaction products
in bulk and inject them into the cavity. The reaction is very rapid, and injec-
tion consists of both liquids being simultaneously in- rted while the injection
tubes are withdrawn. Calcium chloride and calcium silicate are food addi-
tives. Calcium chloride and sodium silicate also migrate into food from pack-
aging materials. Sodium chloride is commonly known as table salt. The
toxic hazard rating code for all of these compounds for oral ingestion is I
(slight: causes readily reversible changes that disappear after end of expo-
sure).' As with all salts of this nature, oral ingestion of extremely large
quantities (thousands of milligrams per kilogram) can be lethal.

Urethane Grout

These organic grouts are urethane polymers (polyurethanes). Hazardous
ingredients listed on the MSDS for these polymers and their catalysts include
aliphatic amines, methylene diphenyl isocyanate, toluene diisocyanate, free
isocyanate, acetone, and polyether prepolymer. Unreacted toluene diisocya-
nate is a potential carcinogen. However, after the curing process is complete,
all three proprietary products are approved for potable water contact. The

I N. Irving Sax. (1968). Dangerous properlies of industrial materials. Reinhold.
New York, 522, 527, 1114.
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MSDS recommends that a physician be called in the event of oral ingestion of
unreacted components. This would not apply to the cured grout itself.

All of the selected grouts have potential adverse effects from inhalation
and/or dermal exposure. These are limited to the exposure to components,
rather than to the final grout mixture. For example, cement can cause severe
chemical bums as it is a highly caustic compound. However, the end product,
concrete, is essentially inert. Likewise, the silica in cement dust is a possible
carcinogen and is known to cause lung inflammation and silicosis. Adequate
ventilation and other protective measures are necessary during the use of the
selected grouts to prevent or minimize exposure to particulates, fumes, or
vapors through inhalation.

Fluorescent Tracer

The MSDS for this organic tracer indicates that no hazardous ir.gredients
are present. Oral ingestion of the concentrate may cause nausea or result in
yellow-green urine until the tracer has been flushed from the system. No
adverse effects are expected from either acute or chronic exposure. This
organic tracer is not carcinogenic, teratogenic, or mutagenic.

Conclusion

Effects assessment of several representative grouts and a tracer proposed for
use with the SCAPS showed that environmental hazards from grout or tracer-
associated contaminants are of little significance. This being the case, expo-
sure assessment is no! necessary. The selected grouts, and especially those
required by the States (Appendix B), are recommended for sealing SCAPS
borings.

Char 3 DIscussion and Conclusions 7



Appendix A
Material Safety Data Sheets

ApWpdi A Mate" 8t Data Sheet Al



BEST Sheet BENSEAL® Page 2

IV. FIRE AND EXPLOSION DATA

WILL NOT SUPPORT COMBUSTION.
NO FIRE OR EXPLOSION HAZARD.
EXTINGUISHING MEDIA WATE.& FOAM. CARBON DIOXMUL

V. HEALTH HAZARD INFORMATION

CARCNOG•NOITY- SEE ROUTES OF EXPOSURE AND EiTECTS

ACUTE ORAL L SO ACUTE DERMAL L/5O AQUATIC "OXI)rTY LCS0
ND ND IOO o0

lROUTES OF EXPOSURIE AND EFET

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXHIBITED LIMITED EVIDENCE OF CARCINOGENICITY IN HUMANS. NUISANCE DUST TLV -
10 imlm3. OSHA PESL CLASSIFED AS A NUISANCE DUST WHEN LESS THAN is CRYSTALLINE
SIICA I PRESENT. IF GREATER THAN 1% CRYSTALLINE SILICA. THEN EXPOSURES SHALL NOT
EXCEED AN S-HOUR TIME-WEIGHTED AVERAGE LJIlvT AS STATED IN 29 CFR 1910.1000 TABLE
Z-I-A FOR AIR CONTAMINANTS, SPECFICALLY; SLCA. CRYSTALLINE QUARTZ O(RESIABLE)
0.1 mllm3.
IRRITANT TO EYES. NOSE AND LUNGS. PROLONGED INHALATION OF DUST MAY RESULT IN
SLICOSIS, A NONCANCEROUS LUNG DISEASE.

EMERGENCY AND FIRST AID PROCEDURES

NO PROCEDURES REQUIRED BEYOND NORMAL PERSONAL HYGIENE - WASH ALL
CONTACTED AREAS WITH SOAP AND WATER.

A2 Apen x A Matera Safety Data Sheets



BEST Sheet BENSEALO Pap 3

VT. REACTrV/rY DATA

CONDITIONS CONTRIBUTING TO INSTABELITY
STABLE

INCOMIPATIIIM
NONE

HAZARDOUS DECOMPOSMON PRODUCTS
NONE

CONDITIONS CONTRnmurnNG TO HAZARDOUS POLYMERIZA'ION
WILL NOT OCCUR

VII. SPIML OR LEAK PROCEDURES
STES TO BE TAKEN IF MATERIAL IS RELEASED OR SPIIJ.EED

NORMAL HOUSEKEEPING, CAUSES SLIPPERY SURFACES WHEN WET.

NEUThAIJZING CH CAU
NA

WASTE DNSPOSAL METROD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL STATE AND FEDERAL REGULATIONS,

VOIL [NDUSTRIAL HYGIME CONTROL MEASURES
VENTLATION REQUI S

MECHANICAL GENERAL ROOM VEI'LAfTION.
USE LOCAL VENTILATION TO MAINTAIN TLV (E SECTION VI.

SPECIFC PERSONAL PnorgTnV EQIUW

RESPIRATORY
IF DUST CONCENTRATIONS EXCEED TLV USE A NIOSH APPROVED DUST RESPDATOR

m
GOGGLES

GLOVES
WORK GLOVES

OTHIR aOT•ING AND EQUIPMEN
APRON. EYEWASH STATION

pid A Matea Saty AD a ShtSIM A3



BEST Sheet BENSEAL® Pag

DLX SPECIAL PRUtMONS

p FMCU~ONAigY STrATEZT

AVONS PROLWNOED INHALATION.
RECOMSANO•CED LUN D
FRONT PANUE CAPTIUrON
SEE BACK PANEL FOR CAUTION BEFORE U OEO
BACK PANEL- CAUTION

S PRODUCT CONTAS FREE CRYAALLINE SILICA C ACCORDS N
TO TIE IARC HAS MUE LME EVIDENCE OF CARCINOGENICITY IN

NOT PROLONAED NEALATION OF THE POWDER MAY RESULT IN SILl-
COSIS. A NONTOU LUNG DISEASE. AVOI CREATING DUSTY CONDE"MIONS AND US A MOS APPROVED DUST RESPOLATOR.

HAR HANDLING AND STORAGE INEQUIRUE'
STORE IN A SHE•LTERED AREA OR COVER FOR MOISTUE PROTECTION.

X. DEPARNN OF TRANSPRTATMON INFORMAITON

SPROPER SHIPPING NAM: PLACARDS•
NOT REGUtLATED NONE

HAZARD CLASS z IUMiRTABILE QUANTITTY :
NOT HAADUS NONE

HAZRDUS SUBgSTANqCE: ID N•SE :

NONE NONE

NONE REQUIRED

Peepared br. DATE;
Ea*kmmw Smo v AvpMLIWI

A4 Appenix A Maleri Salety Dab Sheets



BEST Sheet BENSEALM Page S

XI. REGULATORY WNORMATION

STATUS ON SUBSrANCE ILISI

Campaeliaahi Emvkommeaca1 Reapass COMPmauIMAU and UbLhAW Act 0( 1940. (CEICLA) Suquuwa BMA4 *twae 0(
die Nazional Reeae Ccome at nease of qusaiess of Humawda Subsumaes equal tocw g"If &eUc 69a thipanabie

qu .ne (RQ%) in40 CFR 302.4.

Camponeals Present am this pdntwbach may leqluet malihcaeal amt
ChomicriCAB Number

NONE

SUpeduld AIMUeameau sad R=Wba~am Ace of 1916 (SARA) Tide MI squises compoy planning based on
Threhold Plamsin Qusatiti (TPQs) mad ulean ripening based on RQs.
Components pommenl a dais pe*". at a imueol thsheaml requsi repeu undcr dbe sama art

NONE

SARA requoui dbe sbudmisla of aemad repena ot %weo esicais damt appear, in 40 CFR 372 (for SARA. 313). This
intoaamado nuan be incdWWi all MSDS doat ma eapied sad disuibut far dais matinL
Coatpoalea punent a uo h penfto as a hail wbsh coul Esure pu neog -4de the gmana ame

NONE

Tom Subumaee Casua Act (F3CA)
The hipodedasat of dais peodac ans on tbe TSCA ivmagamy.

MI STATE RIGIIT TO KNOW

NOT ON ANY LMMS

Pmpm br.DATE

Appendi A MM"st SIMet DON heets A5



BEST Sheet AQUAGED Par 2

IV. FIRE AND EXPLOSION DATA

AQUAGEL IS NOT FLAMMABLE AND NOT EXPLOSIVE. DOES NOT SUPPORT COMBUSTION.
EXTINGUISHING MEDIAk WATER

V. HEALTH HAZARD INFORMATION

CAiCJNOGEMOITY- SEEROUTESOFP3EXOSUANDEFFECTSBELOW

ACrIiE ORAL LDS0 ACUTE DUEMAL 1)50 AQUATIC TOXICITY LCSO
ND ND ND

ROUTS OF EXPOSURE AND FECTS

THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDM TO T IARC HAS
EXMHTED LRIITED EVIDENCE OF CARCINOENICITY IN HUMANS. PROLONGED INIALATION
OF THE POWDER MAY RESULT IN SILCOSIS. A NONCANCEORUS LUNG DISEASE
OSHA FINAL LIMITS TWA - 0.1 mglm3
EYES: BIRITANT SN POTENTIAL IRRITANT INHALATION: IRRITATION TO LUNGS. NOSE. AND
THROAT; PROLONGED INHALATION MAY CAUSE LUNG INJURY OR DISEASE

EMERGENCY AND FIRST AID PROCEDURES

EYES FLUSH EYES WITH LARGE AMOUNTS OF WATER FOR AT LEAST IS MINUTES.
WASH AREAS OF CONTACT WITH SOAP AND WATER.

A6 Apendx A Material Safety Daft Shoets



BEST Sheet AQUAGEL® Page 3

Vt. REACI'VTM DATA

CONDITIONS CONTRIBIFIING TO NSAZIAUSlY
THIS PRODUCT IS STABLE UNDER NORMAL CONDITIONS

I NCOM]PATIBILITY

NONE

HAZTARDOUS DEOVSTON PRODUCTS

NONE

CONDITIONS COMMTIRBlNG TO H/AZARlDOUS POLTMRWTION

NONE

VIL SPILL OR LEAK PROCEDURES
STEPS TO IB TAKEN IKF MKATEIAL IS RELEASED OR SPilLED

NORMAL HOUSEKEEPI•IO CAUSES SLIPPERY SURFACES WHEN WET.

NEUTRALIZIN.CHDCALS
NA

WASTE DISPOSAL METHOD
DISPOSE OF DI ACCORDANCE WITH ALL LOCAL, STATE. AND FEDERAL REGULATIONS

VIO INDUSTRIAL HYGUIEN CONTROL MASURES

VENTILATION REQUIREMENTS
MECHANICAL, GENERAL ROOM VENTILATION. USE LOCAL VENTILATION TO MAINTAIN
TLV (SEE SECTION V)

SPECIFIC PERSONAL F3TSIIVIE 6QUIPMENT

RESIRATORY
USE A NIOMI APPROVED MECHANICAL FILTER RESPIRATOR FOR NONTOXIC DUSTS.

GOGGLES

GLOVES
WORK GLOVES

OTHER OCOTRNG AND EQUI•fMNT
APRON. EYEWASH STATION

Appix A MaMi Sde* Dt Sheet A7



BEST Sheet AQUAGELO Page 4

DxL SPECIAL PRECAUTIONS
PRECAUTIONARY STrATMENTS

AVOID PROLONGED INHALATION.
RECOMMENDED LASELNG:
FRONT PANEL- CAUTION
SEE RACK PANEL FOR CAUTION BEFORE USE.
BACK PANEL CAUTION
THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH
ACCORDING TO THE IARC HAS EIGIIDTED LIMITED EVIDENCE OF CARCINO-
GENICITY
IN HUMANS. PROLONGED INHALATION OF THE POWDER MAY RESULT IN
SILiCOSS, A
NONCANCEROUS LUNG DISEASE. AVOID CREATING DUSTY CONDITIONS AND
USE A
NIOSH APPROVED DUST RESPIRATOR.

OTHER BANDUNG AND STORAGE REQUI.EMlHTNS

STORE IN SHEL-I.ED AREA OR COVER FOR MOISTURE PROTECTION.

X. DEPARTM]4EM OF TRANSPORTATION INFORMATION

PROPER SHIMNG NAME: PLACARDS:
NOT REGULATEI NONE

HAARD CLASS: REl'ORTABLE QUANITY:
NONE

HAZARDOUS SUBSTANCE: ID NUMBER:
NONE NONE

LABEL:
NONE REQUIRED

pad b DATE-
f.,ovkvmmad Sm Aqum lI

AS Apprlx A Mated Saety Data Sheets



BEST Sheet AQUAGEL® Page 5

X1. REGULATORY INFORMATION

STATUS ON SUBSTANCE USTS

Comprehensive Envirnsmeatal Respoose, Compensation and Labiity Act o( 1930, (CERCLA) requies notificauoi on
the Natoaal Response C release o" quantities of" Fazardos•sSubstanoe equ• w oo geatertdan thc reporable
quantities (RQs) in 40 CFR 302-4.

Components peut in this product which may require notiUation ame
Chemical CAS Number

NONE

Supedund Amendments and Reautbonzation Act of 1986 (SARA) Tide MU requires emeqgency planning based on
Thtesbold Planng Quanties (TPQs) and .elease reporing basd oa RQs.
Compoemns proe t m this product at a level which could requie reporung under dw samste aa:

SARA requires the subms of munal tepasts of izas chemcals that appear. 40 CFR 372 (for SARA 313) This
infmmation must be •icluded in all MSDS that a copied and distlbuied for this ata
Components pmeent in this product at a level which cood requite epnotang under tde mtte am

Toxic Substances COnn Act (TSCA)
The inredients of this product an on the TSCA inveutoy.

XiL STATE RIGHT TO KNOW

QUARTZ Is ON CANADIAN ,RMS (WORIPlACE HAZARDOUS MATERIAL 4FOPRMAON SYS-
TEM4) INGREDIENT DISCLOSURE IST. MASSACHUSETTS SUBSTANCE LIST. NEW JERSEY RJIGHT TO
KNOW HAZARDOUS SUBSTANCE LST AND PENNSYLVANIA HAZARDOUS SUBSTANCE LST.

Prpared by DATE.
Eawkenme" Somv Augusstat1
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BEST Sheet AQUAGELOGOID SEAL® Page 2

IV. FIRE AND EXPLOSION DATA

AQUAGEL GOLD SEAL IS NOT FLAMMABLE AND NOT EXPLOSIVE. DOES NOT SUPPORT
COMBUSTION.
EXTI4GUISHING MEDIA- WATER

V. HEALTH HAZARD INFORMATION

CAR•INOGgVcrY. SEEROISOPEOSUREANDEFFECTS-• .LOW)

ACUTE ORAL LD50 ACUTE DEEMAL U)50 AQUATIC TOX3UrrY LCSO
ND ND ND

ROUTE OF EXPOSURE AND EYECI-

THIS PRODUCT CONTAINS FREE CRYSTALLNE SULCA WHICH ACCORDING TO TiHE LARC HAS
EmOImnED IWED EVIDENCE OF CARCIOGENICTIY IN HUMANS. POLONGED IL4ALATN
OF THE POWDER MAY RESULT IN SLIODS. A NONCANCEROUS LUNO DISFAE.M OSHA FINAL
ISM TWA -0. mC,,,3. IF CRISTOIBALIE OR TRIDYMUTE I DMTET. USE ONE HALF THE

VALUE CALCULATED FROM FORMULA FOR QUARTZ
EYES. IRRITANT MtD: POTINTIAL IRRITANT INIIALATIORt IITATION TO LUNGS. NOSE. AND
THROAT. PROLONGED INHAILATION MAY CAUSE M NJRY OR DISEASE.

EMERGENCY AND FKRST AI PROCEDURES

WAS•I AREAS OF CONTACT WITH SOAP AND WATER.
FLUSH EYES WITH LARGE AMOUNT OF WATER FOR AT LEAST is MINaUTES

A1O Apwdx A Mutwtm Sae Data Shet
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VL REACnIVITY DATA

CONDITIONS CONTRIUTING TO INSTABILTY
THI PRODUCT IS STABLE UNDER NORMAL DRRI,4G CONDITIONS

INJOMMPAT1BSTY

NONE

HAZARDOUS DECOMPOSITION PRODUCTS
NONE

CONDITIONS CONTRIBUTING TO HAZARDOUS POLymER.ZATION
NONE

VIL SPILL OR LEAK PROCEDURES
SITES TO BE TAKEN IF MATERIAL IS ULEAS OR SaLED

NORMAL HIOUEKEEPING, CAUSES SL.ZO1Y SURPACES WHEN WET.

NEIUTRAIC•N• OM {flCALS
NA

WASTE DSPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITl LOCAL, STATE, AND FEDERAL REGULATIONS

VIII. INDUSTRIAL-HYUI•E CONTROL MfEASURES
VEIN TION REQU'lRSEN

MECHANICAl. GENERAL ROOM VDENTLATION
USE LCAL VENTILATION TO MADITAIN TLV (SEE SECTION V)

S1•2I=C PIESONAL P2OTECtIVE VE5U%

RE5PIRATORY
UE A NP009 APPROVED MECHANICAL FILER RIESPATOR FOR NON TOXIC DUSrs.

EYE
NONE REQU3ED

NONE REQUIRED

OlE CLMOTIMG AND EQUIUIMtrr
APROK. EYEWASH STATION

Appdx A ,saW SW* Dg SNggj All
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LX. SPECIAL PRECAUTIONS

PRECAUTIONARY STATEMENTS

AVOID PROLONGED INHALATION.
RECOMMENDED LABELING:
FRONT PANEL- CAUTION
SEE BACK PANEL FOR CAUTION BEFORE USE.
BACK PANEL CAUTION
THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH
ACCORDING TO THE IARC HAS EXHUITED LIMITED EVIDENCE OF
CARCINOGENICITY IN HUMANS. PROLONGED INHALATION OF THE
POWDER MAY RESULT IN SILICOSIS. A NONCANCEROUS LUNG
DISEASE. AVOID CREATING DUSTY CONDrITONS AND USE A NIOSH
APPROVED DUST RESPIRATOR-

OTHER HANDUNG AND STORAGE REQUMIUMW4

STORE IN SHELTERED AREA. OR COVER FOR MOISTURE PROTECTION.

X. DEPARThMET OF TRASPORTATlON INFORMAT[ON

PROPER SIIIPNG NAME: PLACARDS.
NOT REGULATED NONE

HAZARD CASS : RPORTANE QUANTITY:
NOT HAZARDOUS NONE

lAZARDOUS SUISTANCE: ID NUI.UU:
NONE NONE

LABEL:
NONE

Preprod by. DATE.

A12 Appm-x A Mateda Safety Data Sheets
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XL REGULATORY INORMATION

STATUJS ON SUMSANCE LIMT

Coxupnthasmoc Emyttommernau Repoase. Compenatiaon and Labdoy Act of 1910, (CERCLA) iequwz moa6"waw~ Od
&dMe6oaJ~~iRiapomieCeas of nkaw of uaxifiex ofHawadouSubstanceaeuatgO or gmie~t dix be rcotaObk
quxtane (RQv) in 40 CFR 302.4.

COMpOaCMa pfmal in 1114 PM400c W ~ WAY oqUIM aoif WIMao WC-
~CaIt CAS NMb

HONE

Saperfood Aaeadamemsol an feavdoemmuco. Act of 1986 (SARA)rd Mil il rqwxesacaneoy plaaohs based on
Thiubold Plamuesa Quasniacs (TPQ%) and releave reporuag based ou RQa.
Compommata piesetu d"i produm" t a s* letri bi could aequn repwtume mad" the muaml ame

HONl

SARA Ieq w die joossam~is of asmaal mporis of muc ctimucasl *at appoea is 40 CFR 372 (for SARA 3M3 This
skcm~ansi swan be secluded ai &IUSD3 tha we copied amid dibsteimd 6or dal mamesate
CoAmposemee peacal a *ai psoduci at a bevel which coudd touqav repormia under die mumamles

NONE

Tozic Substances;Coutto Act (TSCA)
lb. maguilcats of .hi product ane on die TSCA uwaovely.

XMi STATE RIGHT TO KNOW

QUARTZ IS0ON CANADIAN W3DlS (WORKPLACE HAZARDOUS MATFXIAL DEPORMATIOI( SYS-
TEM) INGPEDIRMT O5CLOSUU LIST. MAS ACHUSETIS SUMSANCE LIST. NEW IREMY RXGHT TO
IWOW HAZARDOUS SUMSAI4CE LISTr AND PENNSYLVANIA HAZARDOUS SUDS1ANCE LIT.N

Pepia-d br DArT-
LuyhiamabA Savimr AuMP01891

Alpsnixf A MaWs'. SW" Oda Mm A13



BEST Sheet AQUA-GROUTOCATALYST Poe

IV. FIRE AND EXPLOSION DATA

FLASH POINT: NONE
FLAMMABILITY LDVATM NOT APPLICABLE
FIRE EXTWINGUI G MEDIA. USE MEDIA APPLICABLE TO THE SURROUNDING MATERIAL
SPECIAL FIEFIGHTING PROCEDURES WEAR FULL PROTECTIVE EQUIPMENT INCLUDING
SELF-CONTAINED BREATHING APPARATUS&
UNUSUAL FIRE AND EXPLOSION HAZARD: TOXIC GASES MAY BE RELEASED WHEN
sUriNED.

V. HEALTH HAZARD INFORMATION

CARCINOGEMCrrY. SEEROUTES OF EXPOSURE AND EFFECTS (ELOW)

ACUTE ORAL LDS0 ACUTrE DERMAL LDS0 AQUATIC TOXICITY LCso
ND ND ND

ROUTES OF EOSURE AND EFFECTI

THIS PRODUCT CONTAINS FRE CRYSTALLINE SILICA WHICH ACCORDING TO THE IARC HAS
EXIIBIED LTED EVIDENCE OF CARCINOGENIClTY IN HUMANS. NUlSlCE DUST TLV -
10 mgtuzJ OSHA PiL- CLASSIFIED AS A NUISANCE DUST WHEN LESS THAN Is CRYSTALrNE
SIULCA 5 PRESENT. IF GRETER THAN IS CRYSTALLINE SILICA, THEN EXPOSURES SHALL NOT
EXCEED AN B-HOUR Th4-WEIGOITED AVERAGE LDATT AS STATED IN 29 CFR 1910.1000 TABLE
Z-A-I POR AIR CONTAMINANTS, SPECIFICALLY. SILICA: CRYSTALLINE QUARTZ (RESPIRALE
0.1 mgmW.
IRRITANT TO EYES, NOSE AND LUNGS. PROLONGED INHLATION OF DUST MAY RESULT IN
LUNG INJURY.

EMsU"2GVNCY AND FIRST AiD PROCEDURES

FLUSH ALL AREAS CONTACTED WITH RUNNING WATERI IF IRRITATION PERSSTS.
CONTACT PHYSICIAN.
INGESTION: DRINK WATER. DO NOT INDUCE VOMITING.
INHALATION: REMOVE TO PAM AJIR IF 11REATHING IS DIFFICULT GIVE OXYGEN.
IF D.REATHING HAS STOPPED. GIVE ARTIFICIAL RESPIRATION. GET MEDICAL
ATTENTION.

A14 Awdx A Mstet Saoty Oft Sheet
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VL REACTITfY DATA

CONDITIONS CONTIRMUTING TO INSTABIIJTY
NONE

INCOMPATIBILTY

STRONG OXIDIZERS

HAZARDOUS DECOMPOSITION PRODUCTS
BURNING MAY RELEASE OXIDES OF CHLORINE

CONDITIONS CONTRMIUTING TO HAZARDOUS POLYMEIUZATION
NOT APPLICABLE

Vii. SPILL OR LEAK PROCEDURES
STE•S TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED

SWEEP UP AND HOLD FOR DISPOSAL FLUSH SPILL AREA WITH WATER.

NEIUTnAIImNG CHEMUCALS
NA

WASTE DISPOSAL ME'MOD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE, AND FERDRAL REGULATIONS.

VEL INDUSTRIAL RYGtIME CONTROL MEASURES
VENTLATION REQIt EXPME

MECHANICAL, GENERAL ROOM VENTILATION.
USE LOCAL VENTILATION TO MAINTAIN TLV (SEE SECTION V,

SPECIFIC PERSONAL PROTECTIVE EQUIPMENT

RESPIRATORY
USE A NIOSH APPROVED MECHANICAL RESPIRATOR FOR NONTOXIC nUSTS.

EYE
GOGGLES. IF EXTREMELY DUSTY CONDITIONs

GLOVES
GENERAL DUTY WORK GLOVES

OTh0R CLOTHING AND EQUIPMENT
APRON, EYEWASH STATION

Ptsrb A mMu sdu Diat Shl A15
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IX. SPECIAL PRECAUTIONS

PRECAUTIONARY STATWlEMENTS

AVOID PROLONGED INHALATION.
UISE WITH ADEQUATE VENTILTION.
RECOMMENDED LA1EL FOR SACKS:
FRONT PANEL-
CAUTION
SEE BACK PANEL FOR CAUTION BEFORE USE.
BACK PANEL-
CAUTION
THIS PRODUCT CONTAINS FREE CRYSTALLINE SILICA WHICH ACCORDING
TO THE IARC HAS EXIOnED LIMTE EVIDENCE OF CARCINOGENICITY IN
HUMANS, PROLONGED INHALATION OF THE POWDER MAY RESULT IN
SDLICOSIS, A NONCANCEROUS LUNG DISEASE AVOID CREATING DUM
CONDITIONS AND USE A NIOSH APPROVED DUST RESPI.ATOR.

OTHER HANDUNG AND STORAGE REQUIREMENTS
STORE IN SHELTERED AREA OR COVER FOR MOISTURE PROTECTION

X. DEPARTWOM OF TRANSPORTATION INFORMATION

PROPER SHIPPING NAME: PLACARDS:
NOT REGULATED NONE

HAZARD CLASS: REPORTABLE QUANTITY:
NONE NONE

HAZARDOUS SUBSTANCE: ID NUMBER:
NONE NONE

RBL'NONE

PupoW by DATE:
EaybvmW 5 1mem.199I

A16 Appx A Matea Safty Oat Shets
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SXL REGULATORY INFORMATION
SrATUS ON sDUMANCE LIMs

CompalsessiveEnaroomnteaaa Response. Compensation an Liability Act of 1980. (CERCLA) requires a notijeacof
the Nounsia Response Center of releas of qta-itaes of Huzadous Substance equal to or greter than the reportable
qmu;z.ýc (IQs) a 40 CFR 302.4.

Components present inadsh product which may requite notification are.
chemcl CAS Numer

NONE

Saperfund Amendments and Reamhoeatiano Act of 1986 (SARA) Title Ml tuquirte emergency planoin j ased on
Threshold Planning Quantities (rPQs) and release reporting hased on RQs.
Comsponenta present mn this prduct at a level which could requu reporting =Wder the statute am:

NONE

SARA requirtes the suhmlaimms of annal meports of toxic eticale that appear.i 40 CFR 372 (for SARA 3131. Thts
infiormatimo must he included in all MSDS that are copied and distriuted for tou material.
Components present to this product at a evel which could require ,epoetig de4- the statute are:

NONE

Touoc Subtances Control Act CrSCA)
The hipedients of this product ame on the TSCA ariensoty.

XII. STATE RIGHT TO KNOW

NOT ON AN4Y LEMS

PnpwWb~r.DATE.

A~Pnd~X A MaSvtd Sale DIM& SheA17
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IV. FIRE AND EXPLWSION DATA

NO FIRE OR EXPLOSION HAZARD. Z7OGEL WILL NOT SUPPORT COMBUSTION.
FIRE EXTINGUISHNG MEDIA WATER
SPECIAL FIREFIGHTIO PROCEDURES NONE

V. HEALTHI HAZARD INFORMATION

CARCDONGM•.I - SEEROUTEUOFOSUREAND EFFECTS (GEOW)

ACUTE ORAL LD50 ACUTE DUML• LDSO AQUATIC ToXIrf LCO50

ND ND 23.500 pom

ROrUlM OF EXPOSURE AND EDMCM

THIS PRODUCT CONTANS FREE CRYSTAU.LNE SLICA WHI ACCORDING TO THE IARC HAS
EXI,,ITED L!ED EViDEICE OF CARCINOOENICITY IN HJMANS. NUISANCE DUST TLV -
10 e',-. OSHtA PEL- CLASSFIED AS A NUANCE DUST WHEN LESS THAN IS CRYSTAIJ.NE
U.JCA IS PRESENT. IF GREATER THAN 1% CRYSTALLINE SILJCA. THEN EXPOSURES SHALL NOT
EXCEED AN 3-HOUR TAE-WEIom"ED AVERAGE LIMIT AS STATED IN 29 CFR 1910.1000 TABLE
Z-I-A FOR AIR CONTAMINANTI S•.ECICALLY. SLJICA, CRY3TALLIN QUARTZ (RESPIRABLE)
0.1 mtrim3.
IRRITANT TO EYES. NOSE. THROAT AND LNGS.

EMIERGENCY AND 1u3T? AID PROCEDURES

ROME ALL CONTACTED AREAS AFTER USE.

A18 Apwnx A Mateal Safety Date Shoets
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VL REACTIVITY DATA

CONDITIONS CONTRIBUTING TO INSTABILITY

STABLE

INCOMPATIBIITY

NONE

HAZARDOUS DECOMPOSITION PRODUCTS
NONE

CONDITIONS CONTlRIUTING TO HAZARDOUS POLYMEZZZATION
WILL NOT OCCUR

VIL SPUL OR LEAK PROCEDURES
STPS TO BE TAKEN IF MATERIAL IS RE.*ASED OR SPILLED

VACUUM UP, SALVAGE USABLE MATERIAL AVOID CREATING DUSTY CONDITIONS.

NEIUTRA.mNG CHEMICALS
NA

WASTE DISPOSAL METHOD
DISPOSE OF IN ACCORDANCE WITH ALL LOCAL, STATE. AND FEDERAL REGULATIONS

VylL INDUSTRIAL HYGIENE CONTROL MEASURES
VENTIlATION REQUIREMENTS

MECHANICAL, GENERAL ROOM VENTILATION
USE LOCAL VENTU..ATION TO MAINTAIN TLV (SEE SECTION V)

SPECIFlC PRSONAL IRoTEcIVE EQUIPMENT

RSIRATORY
USE A NXISI APPROVED MECHANICAL FILTER RESPIRATOR FOR NONTOXIC DUSTS

EYE
GOGGLES. IF DESIRED

GLOVES
REGULAR DUTY WORK GLOVES

OTHER CLOT7ING AND EQUIPMENT
APRON, EYEWASH STATION

gx A Mataw sm" D" &"a• A19
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D(. SPECIAL PRECAUTLONS

PRECAUTIONARY STATEWNTS

AVOID PROLONGED INHALATION.
RECOMMENDED LABELING:
FRONT PANEL CAUTION
SEE BACK PANEL FOR CAUTION BEFORE USE.
BACK PANEL CAUTION
THIS PRODUCT CONTAINS FREE CRYSTAUMNE SUCA WHICH
ACCORDING TO THE IARC HAS EXHIBITED IMIED EVIDENCE OF
CARCINOGENICITY IN HUMANS. PROLONGED *INALATION OF THE
POWDER MAY RESULT IN SIUICOSI. A NGNCANCEROUS LUNG
DISEASE AVOID CREATING DUSTY CONDITIONS AND USE A MOSH
APPROVED DUST RESPIRATOR.

OTIMR IANDUNG AND STORAGE REQU1W•4UO

STORE IN SHELT• EI AREA. OR COVER FOR MOUrEW PROTECTION.

X. DEPARTMENT OF TRANSPORTATION INFORMATION

PROPER SHIPING NAME: PLACARDS:
NOT REGULATED NONE

HAZARDCUASS:* RD'ORTABI QVAN41TrY:
NOT HAZARDOUS NONE

XAZARDOWU SUWSTANC : ID NUh ER:
NONE NONE

LABEL:
NONE REQUIRED

Preped b• DATE;
Saoumm Swvf Juy,I2
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XI. REGULATORY INFORMIATION

STATUS ON SUMSAMM UMF

CQmpePbenuive EAVIg~oomnalu ResPonse. Cowpensaio and Uiabaliy Act of 1980. (CERCLA) requires; notification of
doe Naoional Response Censer of miaens of quantum of Hazadous Substances equal %aor N pser than te reportable

quantitie Rs) in40 CFR 302.4

Components presen w~ this psodwe Which may raquke nctiheaum amte
Cbemics!CAS Number

NONE

Supefuod Amendments and Reatuthorization Act of 1986 (SARA) Tidle Mmprqires onsereney pln=iS based on
Thhaol Planiagq Quantites (TPQs) and Wehas n~repttq baned on RQs.
Compownen iusn. this ptoduct at a level which could require repdosng -uderth ia-me am2

NONE

SARA requires the wkubmison of aninual repests ot woic chesmicals that appear.m 40 CFR 372 (for SARA 313). ibix
inafosatwon mad be secluded un all SEEDS tha ane copied and dwibushed for this .anaal.
Components rema in tha peoduct at a level which coud requir e tponuag under the mstaue ame

NONE

Toxic Substances Contol Act (TSCA)
Tbe ingredients of this product are as the TESCA naventory.

MLI STATE RIGHT TO KNOW

NOT ON IN ANY LISTS

Prepseedby, DATE.

Appeni A Matid Sdst Dda Seet A2



LEHIGH PORTLAND CEMENT COMPANY

CORPORATE OFFICE

OSHA 29CFR 1910.1200

January 1991

Material Safety Data Sheet

for

Grout Cements

Section I-Identity

Manufacturer'a name and address: Lehigh Portland Cement Company

P.O. Box 1882
Allentown, PA 18105

Emergency Telephone Ntumber: (215) 776-2650

Chemical Name and Synonyms: Grout Cement (CAS 065997-15-1)

Hydraulic Cement

Trade Name and Synonyms: Lehigh Geocem

Section II-Chemical Data

Chemical family: Calcium Salts

Formula: Grout cement consists of finely ground portland cement clinker and

limestone. Portland cement clinker is a sintered material produced by

heating to high temperature (greater than 1200 degrees Celsius) a mixture of

substances such as limestone and shale from the earth's crust. The

substances manufactured are essentially hydraulic calcium silicates

contained in a crystalline mass, not separable into the individual

components.

Substances similar to the following are known to be present in portland

cement:
3CaO.Si0 2 (CAS # 12168-85-3)

2CaO.SiO (CAS # 10034-77-2)

3CaO.Al 2 3  (CAS # 12042-78-3)

4CaO.A1 2 0 3 .Fe 2 0 3  (CAS # 12068-35-8)

Small amunts of CaO, MgO, K2 s0 4 , Na 2 SO4 may also be present.

716 HAMILTON MALL - P.. BOX 1862 * ALLENTOWN. PA 1110541882 * 215T775-2600 * FAX 21t??76.26S4 * TWX 04-651-1020

LAEHIGSO

A22Appandlx A Matoidi Safety Data Shasta
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Section Ill-Hazardous Ingredients

Ingredients: Portland cements are listed by OSHA in 29 CYR 1010.1000, Table
Z-1-A, and require material safety data sheets (FR.January 19. 1989). MSHA
(30 CFR 55.5.-I, Ref. 2). ACGIH (TLV's for 1973. Appendix E) and ACGIH
(TLV's for 1984-5, Appendix D) list portland cements as nuisance dusts.
Portland Cements are NOT listed by NTP, IARC, OR OSHA as carcinogens.
However, since portland cement is manufactured from raw materials mined from
the earth (limestone, marl, sand, shale, clay, etc.) and process heat is
provided by burning fossil fuels, trace, but detectable, amounts of
naturally occurring, and possible harmful, elements may be found during
chemical analysis. Under ASTH standards, portland cement may contain .75
percent insoluble residue. A fraction of these residues may be free
crystalline silica.

California & New Jersey Residents see attachment

Section IV-Physical Data

Boiling Point: Not applicable, grout cement is a powdered solid.

Vapor Pressure: Not applicable, grout cement is a powdered solid.

Vapor Density: Not applicable, grout cement is a powdered solid.

Solubility in Water: Slight (0.1-1.02)

Specific Gravity: (H2O-L) 2.88

Evaporation Rate: Not applicable, grout cement is a powdered solid.

Appearance and Odor: Gray powder; no odor.

Halting Point: Not applicable,

Section V-Fire and Explosion Hazard Data

Flash Point: Grout cement is noncombustible and not explosive.

Flammable or Explosive Limits: Not applicable.

Extinguishing Media: Not applicable.

Special Firefighting Procedures: Not applicable.

Unusual Fire and Explosion Hazards: None.

Lower Explosive Limit: Not applicable.

Upper Explosive Limit: Not applicable.

Apendx A Maftfl So" Daa ShutA
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Section VI-Neslth Hazard Data

ACGIH Threshold Limit Value (1968-89): Total dust containing no
asbestos and less 3 than I:
silica - 10 mg/r

OSHA PEL (Transitional): Total dust - 10 million
particles/ft

OSHA PEL (Final): Total dust - 10 mg/ 3 3
Respirable dust - 5 mg/ar

Effects of Overexposure:

Acute: Grout cement when dry is non-hazardous. When in contact
with moisture (such as in eyes or on skin) or when mixed with water to
make concrete, mortar, or grout it becomes highly caustic and will
burn (as severely as third-degree) the eyes or skin. Inhalation of
dry portland cement can irritate the upper respiratory system.

Chronic: Cement dust can cause inflammation of the lining tissue of
the interior of the nose and inflammation of the cornea.
Hypersensitive individuals may develop an allergic dermatitis.
(Cement may contain trace (less than 0.052) amounts of chromium salts
or compounds including hexavalent chromium, or other metals found to
be hazardous or toxic in some chemical forms. These metals are mostly
present as trace substitutions within the principal minerals.)

Emergency and First Aid Procedures: Flush eyes immediately and repeatedly
vith water and seek Rrompt medical attention. Wash exposed skin areas
with soap and water. If irritation or inflammation occurs seek prompt
medical attention.

Section VII-Reactivity Data

Stability: Product is stable. Keep dry until used.

Incompatibility: Aluminum powder and other alkali and alkaline earth
elements will react in wet mortar or concrete, liberating hydrogen gas.

Hazardous Decomposition Products: None

Hazardous Polymerization: Will not occur.

Section VIII-Spill Procedures

Steps to be taken in case material is spilled: Use dry cleanup methods
that do not disperse the dust into the air. Avoid breathing the dust.
Emergency procedures are not required.

A24 Aplwidx A Mater"al Safty Data Shet
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Disposal Method: Small amounts of material can be disposed of as common
waste or returned to the container for later use if not contaminated. Large
volumes may require special handling.

Section IX-Special Protection Information

Respiratory Protection: Use a HSHAINIOSH approved respirator in dusty
enviroments.

Ventilation: Local exhaust can be used to control airborne dust levels.

Eye Protection: Use tight fitting goggles in dusty environments, or when
working in concrete construction.

Skin Protection: Use barrier creams, impervious, abrasion- and
alkali-resistant gloves, boots and protective clothing to protect the skin
from prolonged contact with vet cement in plastic concrete, mortar or
slurries. Immediately after working with cement or cement-containing
materials, workers should shover rith soap and water.
Precautions must be taken. A cement burn occurs with very little warning

as little heat is sensed by the skin.

Section X-Abbreviations

ACGIH American Conference of Governmental Industrial Hygienists
ASTM American Society for Testing and Materials
CAS Chemical Abstract Service
CFR Code of Federal Regulations
ft Cubic foot
LUC International Agency for Research on Cancer
m Cubic meter
g9 Milligram

MSHA Mine Safety and Health Administration
NIOSH National Institute for Occupational Safety and Health
NTP National Toxicology Program
OSHA Occupational Safety and Health Administration
PEL Permissible Exposure Limit
TLV's Threshold Limit Values

Note: This material safety data sheet attempts to describe as accurately
as possible the potential exposures associated with normal cament use.
Health and safety precautions in this data sheet may not be adequate for all
individuals and/or situations. Users have the responsibility to evaluate
end use this product safely and to comply with all applicable lays and
regulations.

RWK: dam
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CEMENT. MICRO MATRIX CEMENT. 2500 LBS. PAGE

MATERIAL SAFETY DATA SHEET DATE: 02-27-9
C NALLIBURTON SERVICES REVISED DATE 08-06-

DUNCAN, OKLAHOMA 73536

EMERGENCY TELEPHONE: 405/251-3565 OR 405/251-3569
AFTER HOURS: 405/2SI-3760

a a • • • a • * a *SECTION I - PRODUCT DESCRIPTION - * a a a a a * ,

CHEMICAL CODE: CEMENT. MICRO MATRIX CEMENT. 2500 LBS. PART NUMBER: 5160061;
PKG GTY: 2500 LB BIG BAG APPLICATION: CEMENT
SERVICE USED: CEMENT

a a a * e * a 0 a a SECTION 11 - COMPONEVT INFORMATION - * * a a • * a * a

COMPONENT* - * + . . . . . PERCENT TLV PEL

CALCIUM SILICATE , 60 Z 10 NO/M3 10 MG/M3
CALCIUM ALUMINATE - 60 % 2 MG/?3 2 MG/M3
SILICA. CRYSTALLINE--QUARTZ •1 Z 0.1 MG/M3 0.1 MG/M3
a a a a * a a a a a a a SECTION III - PHYSICAL DATA - a a a a a a a a a * *

PROPERTY MEASUREMENT

APPEARANCE GRAY SOLID POWDEP
ODOR ODORLESS
1PECIFIC GRAVITY (H20=1) 3.000

BULK DENSITY 50.00 LB/CU.FT.
PH 12.4
SOLUBILITY IN WATER AT
20 DEG C. GHS/IOOML 120 SLIGHTLY
BIODEGRADABILITY N/A
PERCENT VOLATILES 0
EVAPORATION RATE(BUTYL ACETATE-I) N/A
VAPOR DENSITY N/A
VAPOR PRESSURE (MMHG) N/A
BOILING POINT(760 MMHG) N/A
POUR POINT N/A
FREEZE POINT N/A

* a a a a a a a * a SECTION IV - FIRE AND EXPLOSION DATA - a a a a a a * a a

FLASH POINT N/A
AUTOIGNITION TEMPERATURE ND F / ND C
FLAMMABLE LIMITS (OZ. PER CU. FT.) LOWER N/A UPPER N/A

EXTINGUISHING MEDIA;
NONCOMBUSTIBLE

SPECIAL FIRE FIGHTING PROCEDURES:
NOT APPLICABLE.

UNUSUAL FIRE AND EXPLOSION HAZARDS:
NO FIRE HAZARD.

* a a a a a a a a a a a SECTION V HEALTH HAZARD DATA - a a S a a a a a a * a

XALIFORNIA PROPOSITION 65:
PRODUCT OR PRODUCT COMPONENTS ARE REGULATED UNDER CALIF. PROPOSITION 65.

CARCINOGENIC DETERMINATION:
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PRODUCT OR COMPONENTS ARE LISTED AS A POTENTIAL CARCINOGEN
ACCORDING TO's IARC

PRODUCT TOXICITY DATA: NOT DETERMINED

C RODUCT TLV: 10 MG/M3(T). 5 MM1M3(Rl

------------------------------ EFFECTS OF EXPOSURE ----------------------------
ROUTES OF EXPOSURE:

EYE OR SKIN CONTACT. INHALATION.
EYE:

DUST MAY CAUSE MODERATE TO SEVERE EYE IRRITATION WITH CORNEAL INJURY THAT
MAY BE SLOW TO HEAL.

SKIN:
CEMENT DUST CAN BE IRRITATING TO SKIN. WET CEMENT CAN DRY THE SKIN AND
CAUSE ALKALI BURNS. SENSITIVE INDIVIDUALS MAY DEVELOP ALLERGIC DERMATITIS.

INHALATION:
MAY BE IRRITATING.
TREAT AS NUISANCE DUST.

INGESTION:
NO DATA AVAILABLE

CHRONIC EFFECTS;
CRYSTALLINE SILICA IS NOT ON THE NTP OR OSHA CARCINOGEN LIST. IARC HAS
DETERMINED THERE IS SUFFICIENT EVIDENCE FOR CARCINOGENICITY OF CRYSTALLINE
SILICA TO EXPERIMENTAL ANIMALS AND LIMITED EVIDENCE TO HUMANS. "LIMITED
EVIDENCE" MEANS POSSIBLE RELATIONSHIP. BUT OTHER FACTORS CANNOT BE EXCLUDED
CONTAINS TRACE AMOUNTS OF ARSENIC. A CHEMICAL KNOWN TO THE STATE OF
CALIFORNIA TO CAUSE CANCER. EXPOSURE TO ARSENIC SHOULD NOT EXCEED THE
FEDERAL OSHA PEL UNLESS USED IN A MANNER THAT PRODUCES EXTREMELY HEAVY AIR-
BORNE CONCENTRATIONS OF PRODUCT AT LEVELS WELL ABOVE THE ALLOWABLE LIMITS.

'THER SYMPTOMS AFFECTED:
BECAUSE OF ITS IRRITATING PROPERTIES. THIS MATERIAL MAY AGGRAVATE AN
EXISTING DERMATITIS.

-------------------- EMERGENCY AND FIRST AID PROCEDURES ----------------------
EYE:

IMMEDIATELY FLUSH EYES WITH PLENTY OF WATER FOR AT LEAST 15 MINUTES. IF
IRRITATION PERSISTS. SEEK PROMPT MEDICAL ATTENTION.

SKIN.
PROMPTLY WASH SKIN WITH SOAP AND WATER. WASH CLOTHING BEFORE REUSE,

INHALATION:
REMOVE TO FRESH AIR. IF IRRITATION PERSISTS. SEEK MEDICAL ATTENTION.

INGESTION:
DO NOT INDUCE VOMITING! IN GENERAL. NO TREATMENT IS NECESSARY UNLESS LARGE
OUANTITIES ARE INGESTED. HOWEVER. MEDICAL ADVICE SHOULD BE OBTAINED.

* * * * * * & * & * SECTION VI - REACTIVITY DATA - * * 4 a S S * * 4 * *

STABILITY; STABLE
CONDITIONS TO AVOID:

STORE IN A DRY LOCATION.
INCOMPATIBILITY (MATERIALS TO AVOID):

NONE KNOWN.
HAZARD POLYMERIZATION: WON"T OCCUR
CONDITIONS TO AVOID:

NOT APPLICABLE.

S* a a * * A * * SECTION VII - SPILL OR LEAK PROCEDURES - a * a 4 5 4 *

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED:
USE PROTECTIVE EQUIPMENT. SWEEP UP AND REMOVE. AVOID CREATING OR INHALING
DUST.

WASTE DISPOSAL METHOD:
IF NOT CONTAMINATED. REUSE PRODUCT.
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GET APPROVAL FROM LANDFILL OPERATnR AND TRANSPORT TO SANITARY LANDFILL.

a * A 6 a * & SECTION VIII - SPECIAL PROTECTION INFORMATION - * 4 * a • •

.RESPIRATORY PROTECTION (USE NIOSH/MSHA APPROVED EQUIPMENT):
TOXIC DUST/MIST RESPIRATOR.

'JVENTILATION:
USE ONLY WITH ADEQUATE VENTILATION.

PROTECTIVE GLOVES:
NORMAL WORK GLOVES.

EYE PROTECTION:
DUST PROOF GOGGLES.

OTHER PROTECTIVE EOUIPMENT:
NORMAL WORK COVERALLS.

& a a * a a a a a a a 4 SECTION IX - SPECIAL PRECAUTIONS - e a a 4

PRECAUTIONARY LAHELING CEMENT. MICRO MATRIX CEMENT. 2500 LBS. 516.006120

WARNING!
CONTAINS A SMALL AMOUNT Of CRYSTALLINE SILICA. REPEATED OR PROLONGED
INHALATION OF DUST MAY CAUSE A DELAYED RESPIRATORY ILLNESS (SILICOSIS). TH
INTERNATIONAL AGENCY FOR RESEARCH ON CANCER (IARC) HAS DETERMINED THERE IS
LIMITED EVIDENCE OF THE CARCINOGENICITY Of CRYSTALLINE SILICA.
MAY CAUSE EYE AND SKIN IRRITATION.
MAY CAUSE SKIN BURNS IF CEMENT IS WET OR WITH CONFINED INTIMATE CONTACT.
FOR PRECAUTIONARY STATEMENTS. REFER TO SECTIONS IV-VIII.

OTHER HANDLING AND STORAGE CONDITIONS:
STORE IN DRY LOCATION TO PROTECT PRODUCT OUALITY.
AVOID CREATING OR INHALING DUST.
AVOID CONTACT WITH SKIN. EYES AND CLOTHING.

'ONTAINER DISPOSITION:
EMPTY CONTAINER COMPLETELY. DISPOSE OF EMPTY CONTAINER IN SANITARY LANDFIL
BY FIRST OBTAINING LANDFILL OPERATOR'S AUTHORIZATION.

* a 4 a 4 a * * * * SECTION X - TRANSPORTATION INFORMATION - a 4 a 4 4 a * 4

DOT SHIPPING DESCRIPTION:
NOT RESTRICTED

* a * * 4 a a * * - SECTION XI ENVIRONMENTAL EVALUATION - a 4 4 4 4 4 4 a a

EPA SUPERPUND(SARA) TITLE III - HAZARD CLASSIFICATION A ASSOCIATED INFORMATION
******************************4**... **.... ... .**•..........***..***4

FIRE: N PRESSURE: N REACTION: N ACUTE (IMMEDIATE)i Y CHRONIC (DELAYED): N
MIXTURE OR PURE MATERIAL MIX
EPA - REPORTABLE SPILL QUANTITY N/A
EXTREMELY HAZARDOUS LIST NO

B. EPA - TOXIC CHEMICAL CONTENT AS LISTED IN 40 CFR PART 372

CHEMICAL CONTAINS NO TOXIC INGREDIENTS

NATIONAL FIRE PROTECTION ASSOCIATION HAZARD RATINGS(NFPA 704)

HEALTH I FLAMMABILITY 0 REACTIVITY 0 SPECIAL NONE

0. COMPONENTS ARE LISTED ON FOLLOWING REGULATORY CHEMICAL INVENTORIES

TSCA YES CEPA NE EEC YES ACOIN YES
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a a a a a * a * * a a a 4 A a a a a a a a a a a * a a a a a a a a

THE 'INFOR"RTION WHICH IS CONTAINED IN THIS DOCUMENT IS BASED UPON AVAILABLE

,,fATA AND BELIEVED TO BE CORRECT. HOWEVER. AS SUCH HAS BEEN OBTAINED FROM

.ARIOUS SOURCES. INCLUDING THE MANUFACTURER AND INDENPENDENT LABORATORIES.

'IT IS GIVEN WITHOUT WARRANTY OR REPRESENTATION THAT IS COMPLETE. ACCURATE

AND CAN BE RELIED UPON. HALLIBURTON HAS NOT ATTEMPTED TO CONCEAL IN ANY WAY

THE DELETERIOUS ASPECTS OF THE PRODUCT LISTED HEREIN. BUT MAKES NO WARRANTY

AS TO SUCH. FURTHER. AS HALLIBURTON CANNOT ANTICIPATE NOR CONTROL THE MANY

SITUATIONS IN WHICH THE LISTED PRODUCT OR THIS INFORMATION MAY BE USED BY OUR

CUSTOMER. THERE IS NO GUARANTEE THAT THE HEALTH AND SAFETY PRECAUTIONS
SUGGESTED WILL BE PROPER UNDER ALL CONDITIONS. IT IS THE SOLE RESPONSIBILITY

OF EACH USER OF THE LISTED PRODUCT TO DETERMINE AND COMPLY WITH THE

REOUIREMENTS OF ALL APPLICABLE LAWS AND REGULATIONS REGARDING ITS USE. THIS

INFORMATION IS GIVEN SOLELY FOR THE PURPOSES OF SAFETY TO PERSONS AND

PROPERTY. ANY OTHER USE OF THIS INFORMATION IS EXPRESSLY PROHIBITED.
GOVERNMENT REGULATIONS DEPARTMENT. HALLIBURTON SERVICES.
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J. T. Baker Chemical Co.
J ak 222ARd School Lane Philpr. N.J. ElSxT~~~~~ 24-Hour Emergency Telephone - (201) 859,2151 SFT As

Chemilrc if(500) 424-93W HEE
%aw l NatOl MRspon. Cefntr i 800W 424-602

C0357 -01 Calcium Chloride, Anhydrous Page:

EFFective: 09/26/85 Issued: 09/26/8'

SECTION I - PRODUCT IDENTIFICATION

Product Name: Calcium Chloride, Anhydrous

Formula: CaC12

Formula Wt: 110.99
CAS No.: 10043-52-4
NIOSH/RTECS No,: Eu9800000
Product Codes: 1311

mmm.............................................................................

PRECAUTIONARY LABELLING

BAKER SAF-T-TDATH Sustam

Laberatoru Protective Koujmint•

Preeautionaru Label Statejmnts

STORAGE: Keep in tightly closed containr.
.................. a... a ....... w.........O ...................

SECTION I1 - HAZARDOUS COMPONENTS
. .......... 0 .a..S~.............................S.---...t......

Calcium Chloride 90-100 10043-52-4
.................................. 0...................S ....

SECTION III - PHYSICAL DATA
5........ ........ a.....aff.SS ... a .......S * ....... .... ".....

Boiling Point: N/A Vapor Pressure(mmHg): N/A

Melting Point: 721C ( 14224F) Vapor Density(air-l): N/A

SpeziFic Gravity. 2.15 Evaporation Rate: N/A
(H2 0-1) (Butyl Acetate-1)

Solubility(H2 0): Complete (in all proportiona) % Volatiles by Voluwe: 0

)Continuod on Pago: 2
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SEJ. T. Baker Chemical Co.
222 Red School Lane Philihpsburg, N.J 08865

• 24-Hour Emergency Teiephorke - (201) 859-2151
Clwmirec 9(800(4249300

Notiorl RsNponse Canter 1 (600) 4246602

C0357 -01 Calcium Chloride, Anhydrous Page: 2
Effective; 09'26'85 Issued: 09/26/85

SECTION III - PHYSICAL DATA (Continued)

Appearance & Odor: Uhite granules,

SECTION IU - FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/A

Fire Extinauishim Media
Use extinguishing media appropriate for surrounding fire.

Soecial Fire-Fighting Procedures
Firefighters should wear proper protective equipment and self-contained
breathing apparatus with Full facepiece operated in positive pressure mode.

Toxic Gases Producea
hydrogen chloride

........................ ...............................................---------
SECTION U - HEALTH HAZARD DATA

Toxicity: LD5 0 (oral-rat)(mg/kg) - 1000 J

LD.o (ipr-mouse)(mg/kg) - 280

Effects of OverexpoISLM
Contact with skin or eyes may cause severe irritation or burns.
Ingestion may cause nausea and vomiting.
Dust may irritate nose and throat.

.......... ------. ........... - ........................................
SECTION UI - REACTIUITY DATA

†††††††††††††††††††††††††as.mm...... s.. ...... ml.i l....................... m
Stability: Stable Hazardous Polymerization: Will not occur

Conditions to Avoid: moisture

Incompatibles: most common metals, water

Decomposition Products: hydrogen chloride
............ a. a ........ . C...................... ft ..........................

SECTION UII - SPILL AND DISPOSAL PROCEDURES

Stems to be taken in the event of a soill or discharoe
Wear self-contained breathing apparatus and full protective clothing.
With clean shovel, carefully place material into clean, dry container and
cover; remove From area. Flush &pill area with water.

Disposal Procedure
Dispose in accordance with all applicable federal, state, and local
envirormental regulations.

Continued on Page: 3
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J. T. Baker Chemical Co.
222 Red School Lane Phillipsburg. N.J 08865

24-hour Emergency Telephone .- (201) 859-2151
Chenitrec (800) 424-9300

National Response Center (800) 424M02

C0357 -01 Calcium Chloride, Anhydrous Page:
Effective: 09/26/8S Issued: 09'26/8'
.....................................................-----------------------------------

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT

Uentilat~on: Use adequate general or local exhaust ventilation

to keep fume and dust levels as low as possible,

Respiratory Protection: None required where adequate ventilation
conditions exist. If airborne concentration is
high, use an appropriate respirator or dust mask.

Eye/Ski" Protection: Safety glasses with sideshields, uniform, rubber
gloves are recommended.

. . i...---------..---------.i ..... i......

SECTION IX - STORAGE AND HANDLING PRECAUTIONS

flflflfl -.m..-................................ .. .
SAF-T-DATATM Storage Color Coda: Orange

-S*ecial Prareautior&
Keep container tightly closed. Suitable for any general chemical storage
area.

.. ....a'" ................................ H...-.......IO"N .........S~SECTION X - TRANSPORTATION DATA AND ADDITIONAL INFORMATION
.. --- . . ................................----------------. .........

DOMESTIC (D.O.T.)

Proper Shipping Name Chemicals, n.o.s.

INTERNATIONAL (I.M.O.)

Proper Shipping Name Chemicals, n.o.s.

-------f---.... - - 0 -- ---- ---- ---- ----. . . . . .--N/A - Not Applicable or Not Available

The information published in this Material Safety Data Sheet has been compiled
from our experience and data presented in various technical publications. It is
the user's responsibility to determine the suitability of this information for
the adoption of necessary safety precautions. We reserve the right to revse
Material Safety Data Sheets periodically as new information becomes available.

)
-- LAST PAGE
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J. T. Baker Chemical Co. M
222 Red School Lane Phillipsburg NJ 06865

24-Hour Emergency Telephone - (201) 8&%2151 U Y
Chemletr 8 (60) 4249300

National Response Center # 4800) 4244802

C0360 -01 Calcium Chloride, Pellets Page: I

Effectiue: 10/25/85 Issued: 10/29/81

SECTION I - PRODUCT IDENTIFICATION

Product Name: Calcium Chloride, Pellets
Formula: CaC1 2

Formula Wt: 110.99
CAS No.: 10043-52-4
NIOSH-IRTECS No.: EUg800000
Product Codes: 1313

PRECAUTIONARY LABELLING

BAKER SAF-T-DATATM Suptem

Prcacutiovnaru Label Statemente

STFORAGE: )Ceep In tight1ly closed container.

SECTION II - HA&RDOUS COMPONENTS

Catcium Chloride 90-100 10043-52-4

........................................ a.......................

....... *........... ...........S............................

SECTI"ON III - PHYSICAL DATA

Boiling Point. M/A Vapor Pressure(mmHg): NWA

malting Point: 772*C (14220F) Vapor Density(airt-): N/A

Specific Gravity: 2.15 Evaporation Rate: NW'A
(H 2 0-1) (Butyl Acetate-I)

Solubility(H2 0): Complete (in all proportions) % Volatiles by Volume: 0

K) Continued on Page: 2
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J. T. Baker Chemical Co. M
222 Red School Lane PhittlpSburg. N.J. 08805

• W 24-Hour Emergency Telephone - (201) 8592151

Cttimtrec I i600) 4246300-SEE
National Response Center 0 (600) 4246802

C0360 - al Calcium Chloride, Pallets Page; 2

Effective: 10/25/85 Issued: 10/29/85
....... ...................... ...•.........'..'.;.;.......................

SECTION III - PHYSICAL DATA (Continued)

Appearance & Odor: White pellets.

SECTION IU - FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/A

Fire Extinguishing Media
Use extinguishing media appropriate for surrounding fire.

Special Fire-Fighting Procedures
Firefighters should weer proper protective equipment and self-contained
breathing apparatus with Full facepiece operated .n positive pressure mode.

Toxie Cases Produced
hydrogen chloride

................... a........

SECTION U - HEALTH HAZARD DATA
m mmm..i.mu om.m...........................................................

Toxicity: LD 5 0 (oral-rat)(mg/kg) - 1000 )
LD5 0 (ipr-mouse)(mgekg) - 290

Effects of OCereoxosure
Contact with skin or eyes may cause severe irritation or burns.
Ingestion may cause nausea and vomiting.
Dust may irritate nose and throat.

--------------------- ----. " ........... as ..................
SECTION UI - REACTIUITY DATA

............................. .... a..................

Stability: Stable Hazardous Polymerization: Will not occur

Conditions to Avoid: moisture

Incompatibles: most common metals, uater

Decomposition Products; hydroger chloride
......... ".........................a.a...........a......a. ....* ...

SECTION VII - SPILL AND DISPOSAL PROCEDURES
.... ............................. ~.....a- a...a.....a.....
Steps to be taken in the aevnt of m spill or dischatop

Wear self-contained breathing apparatus and full protective clothing.
With clean shovel, carefully place material into clean, dry container and
cover; remove from area. Flush spill area with water.

Disposal Procedure )
Dispose in accordance with all applicable federal, stat*, and local
environmental regulations.

Continued On Page: 3

A39

A34 AWxpm A MaWa Seb DIN Shu



eJ. T. Baker Chemical Co.

J School Lane Phillipsburg. N.J. 08865
JI r24-Hour Emergency Telephone - (201) 859.2151 U.

Chlrec 0 (800) 424-9300
National Response Center 0 (800) 4244-802

C0360 -01 Calcium Chloride, Pellets Page;
Effective: 10/25/85 Issued: 10,29/E

SECTION VIII - INDUSTRIAL PROTECTIUE EQUIPMENT

Ventilation: Use adequate general or local exhaust ventilation
to keep fume or dust levels as lo, as possible.

Respiratory Protection, None required where adequate ventilation
conditions, exist, If airborne concentration ts
high, use an appropriate respirator or dust mask,

Eye/Skin Protection: Safety glasses with sideshields, uniform, rubber
gloves are recommended.

---------a oi..............................................................a----

SECTION IX - STORAGE AND HANDLING PRECAUTIONS

SAF-T-DATATM Storage Color Code: Orange

Special Pracautions
Keep container tightly closed. Suitable for any general chemical storage
area.

)---SECTION X - TRANSPORTATIOV DATA AND ADDITIONAL INFORMATION

DOMESTIC (,OO.T.)

Proper Shipping Name Chemicals, n.o.s.

INTERNRTIONAL (I.N.O.)

Proper Shipping Name Chemicals, n.o~s.
-------................... ..••.........•..... ......................................
N/A - Not Applicable or Not Available

The information published in this Material Safety Data Sheet has been compiled
From our experience and data presented in various technical publications. It is
the user's responsibility to determine the suitability of this information For
the adoption of neceesary safety precautions. We reserve the right to revise
Material Safety Data Sheets periodically as now information becomes available.

,3
LAST PAGE
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chemists helping chemists in research & industry Tol : (414)273-38Waldrich chemical ca.Ico'F41)2347• • • FX: (410) 2673-0729~n~

P8n S 355, W, COn,2iA

ATTN: SAFETY OIRECTOR
HENRY TATUM
U S ARMY ENG14EERS
ATTN FINANCE & ACCOUUTING OFFICER
3904 HALLS FERRY RD
VICKSRURG MS 39180-6133 DATE: 0/205/92

CPSY#: 5R0031
Poo:

11 A T E R I A L S A F E T Y 0 A T A S H E E T PAGE I

IOENTIFICATION------

PRODUCT f: 37266-8 NAME: CALCIUM SILICATE* -200 MESH. 99%
CAS #:1344-95-2
MF: CA03SI

SYNONYMS
CALCIUM HYDROSILICATE * CALCIUM MONOSILICATE * CALCIUM POLYSILICATE
CALCIUM SILICATE * CALCIUM SILICATE (OSHA) * CALFLO E * CALSIL * CS
LAFARGE * FLORITE R * MARIMET 45 M MICROCAL 160 * MICROCAL-ET M MICRO-
CEL * MICRO-CEL A * MICRO-CEL 8 M MICRO-CEL C * MICRO-CEL E * MICRO-
CEL T * MICRO-CEL T26 M MICRO-CEL T38 MICRO-CEL 741 * PROMAXON P60 *

SILENE EF * SILMOS T * SOLEX * STABINEX NW ?PS * STARLEX L * SW 400 0
TOYOFINE A

TOXICITY HAZARDS------------

RTECS NO: VV9150000
SILICIC ACID. CALCIUM SALT

REVIEWS, STANDARDS. AND REGULATIONS
ACGIH TLV-TWA 10 MG/M3 (TOTAL DUST) 8SINA8 5,92.1(691.86
OSHA PEL.8H TWA 15 MG/M39 TOTAL DUST FEREAC 5412923.69
OSHA PEL28H TA 5 MG/q39 RESPIRABLE FRACTION FEREAC 542923989
OSHA PEL FINAL:BH TWA 15 MG/M39 TOTAL OUST FEREAC 54j2923989
OSHA PEL FINAL:SH TWA 5 MG/M3* RESPIRABLE FRACTION FEREAC 5492923,89
NOES 1983: HZD X1322; 41S 63; TNF 6757: NOS 65; TNE 1038641 TFE 16592
EPA TSCA CHENICAL INVEMvTORY9 JUNE 1990

ONLY SELECTED REGISTRY OF TOXIC EFFECTS OF CHEMICAL SUBSTANCES (RTECS)
DATA IS PRESENTED HERE. SEE ACTUAL ENTRY IN RTECS FOR COMPLETE INFORMATION.

------- HEALTH HAZARD DATA

ACUTE EFFECTS
MAY BE HARMFUL SY INHALATIONt INGESTION# OR SKIN ABSCIRPTION.
CAUSES EYE IRPITATION.
MATERIAL IS IRRITAT14G TO M4UCOUS MEMBRANES AND UPPER
RESPIRATORY TRACT.
TO THE MEST OF OUR KN-.WLEDGEg THE CHEMICAL. PHYSICAL. AND
TOXICOILOGICAL PROPERTIES HAVY NOT BEEN THOROUGHLY INVESTIGATED.

FIRST AID
IN CASE OF COn-TACT. IMMEDIATELY FLUSH EYES WITH COPIOUS AMOUNTS OF
WAT.P FOR AT LEAST 15 MINUTES.
IN CASE OF CONTACT. IM1,EDIATELY WASH SKIN WITH SOAP AND COPIOUS
AMOUNTS OF WATER.

CONTINUED ON NEXT PAGE
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chemists helping chemists in research & industry Tdonhw (414) 273-3"

aldrich chemical co., inc. (
PD0. B 355. AMmami. w4owi 53*01 IA

MATERI A L S A F E T Y D A T A S H E E T PAGE 2

CUST#: 580031
Po0:

PRODUCT #2 37266-8 NAME: CALCIUM SILICATE# -200 MESH, 99q
CAS 11:134-95-2
NF: CA03SI

HEALTH HAZARD DATA-------------

IF INHALED9 REMOVE TO FRESH AIR. IF NOT BREATHING GIVE ARTIFICIAL
RESPIRATION. IF BREATHING IS DIFFICULT* GIVE OXYGEN.
IF SWALLOWED, WASH OUT MOUTH WITH WATER PROVIDED PERSON IS CONSCIOUS.
CALL A PHYSICIAN.
WASH CONTAMINATED CLOTHING BEFORE REUSE.

PHYSICAL DATA------- --

SPECIFIC GRAVITY: 2.900
APPEARANCE AND ODOR

WHITE POWDER

FIRE AND EXPLOSION HAZARD DATA

EXTINGUISHING MEDIA
WATER SPRAYo
CARBON IO0XIOE, DRY CHEMICAL POWDER OR APPROPRIATE FDA".

SPECIAL FIREFIGHTING PROCEDURES
WEAR SELF-CONTAINED BREATHING APPARATUS AND PROTECTIVE CLOTHING TO
PREVENJT CONTACT WITH SKIN AND EYES.

UNUSUAL FIRE AND EXPLOSIONS HAZARDS
EMITS TOXIC FUMES UNDER FIRE CONDITIONS.

---------------- REACTIVITY DATA--------------------

INCOMPATIBILITIES
STRONG OXIDIZING AGENTS

HAZARDOUS COHBUSTION OR DECOMPOSITION PRODUCTS
TOXIC FUMES OF:
SILICON OXIDE

------------- SPILL OR LEAK PROCEDURES---------

STEPS TO BE TAKEN IF MATERIAL IS RELEASED OR SPILLED
WEAR RESPIRATOR, CHEMICAL SAFETY GOGGLES# RUBBER BOOTS AND HEAVY
RUBBER GLOVES.
SWEEP UP, PLACE IN A BAG AND HOLD FOR WASTE DISPOSAL.

CONTINUED ON NEXT PAGE

0-u..._ ... ..
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chemists helping chemists in research & ,ndustry Tafhone: A 14)273-385

WX (910) 262-3062 Akk*~h
Telex. 26 843 Akkic Waldrich chem icalFAx 414) 273-479

PC Oft 35.A • Msc 1(

! A T E R I A L S A F E I Y 0 A T A S 14 E E T PAGE 3

CUSTI: 580031
POt:

PRODUCT #: 37266-8 NAME: CALCIUM SILICATE# -200 MESH. 99%
CAS 011344-95-2
MF: CAC3SI

------------ - SPILL OR LEAK PROCEDURES-------

AVOID RAISING DUST.
VENTILATE AREA AND WASH SPILL SITE AFTER MATERIAL PICKUP IS COMPLETE.

WASTE DISPOSAL METHOD
DISSOLVE OR MIX THE MATERIAL WITH A COMBUSTIBLE SOLV'NT AND BURN IN A
CHEMICAL INCINERATOR EQUIPPED WITH AN AFTERBURNER At•J SCRUBBER.

--- PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE

CHEMICAL SAFETY GOGGLES.
COMPATIBLE CHEMICAL-RESISTANT GLOVES.
NIOSH/MSHA-APPROVED RESPIRATOR.
SAFETY SHOWER AND EYE BATH.
MECHANICAL EXHAUST REQUIRED.
DO NOT BREATHE DUST.
AVOID CONTACT WITH EYES, SKIN AND CLOTHING.
WASH THOROUGHLY AFTER HANDLING.
IRRITATING DUST.
KEEP TIGHTLY CLOSED.
STORF IN A COOL DRY PLACE.

LABEL PRECAUTIONARY STATEMENTS
IRRITANT
IRRITATING TO EYES AND RESPIRATORY SYSTEM.
IRRITATING DUST.
IN CASE OF CONTACT WITH EYES. RINSE IMMEDIATELY WITH PLENTY OF
WATER AND SEEK MEDICAL ADVICE*
DO NOT BREATHE DUST.
WEAR SUITABLE GLOVES AND EYE/FACE PROTECTION.

THE ABOVE INFORMATION IS BELIEVED TO BE CORRECT BUT DOES NOT PURPORT TO BE
ALL INCLUSIVE AND SHALL BE USED ONLY AS A GUIDE. ALDRICH SHALL NOT BE HELD
LIABLE FOR ANY DAMAGE RESULTING FROM HANDLING OR FROM CONTACT WITH THE
ABOVE PROOUCTo SEE REVERSE SIDE OF INVOICE OR PACKING SLIP FOR ADDITIONAL
TERMS AND CONDITIONS OF SALE.

COPYRIGHT 1992 ALDRICH CHEMICAL CO 9 INC.
LICENSE GRANTED TO MAKE UNLIMITED COPIES FOR INTERNAL USE ONLY.
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2 J. T. Baker Chemical Co.
222 Rod School Lane Phillipsburg. N.J. 08865J.Baker 24-Hour Emergency Telephone - (201) 859.2151

NOmBI 0 (•00) 4249300

Natione Respons Cenler 0 (00M 424S602

S4970 -01 Sodium mete-Silxcate, 9-Hydrate, Crystal Page:

Effective: 09/27/85 Iesued: 09/30/8S...................... .......'.................... ........................

SECTION I - PRODUCT IDENTIFICATION

Product Name: Sodium meta-Silicate, 9-Hydrate, Crystal
Formula: Na 2 SiO3 9H20

Formula Ut: 284.20
CAS No.: 06834-92-0
Product Codes: 3860

PRECAUTIONARY LABELLING
..................................................... =a a a a a a a a a a a a

BAKER SRA-T-DRTATH Sustea

"MTN"0""r CCNTC

Laboratorm Protectic laoitmen

PrecautionarV Label Statements

WARNING!
CAUSES IRRITATION

Avoid contact with eyes, skin, clothing.
Keep in tightly closed container. Wash thoroughly after handling.

SECTION II - HAZARDOUS COMPONENTS

Cam~onent I A o

Sodium meta-Silic te, 9-Hydrate 90-100 6834-92-0
-----------------------------.................................lfeme ~~....

SECTION III - PHYSICAL DATA
..... ........................S 0............a-.m...... 0 .. a...... .

Boiling Point: N/A Vapor Prsssure(uvMdg): N'A

malting Point: N/A Vapor Density(air-1): NWA

Specific Gravity: 0.00 Evaporation Rate: WA
(H 2 0-1) (Butyl Acetate-1)

Continued on Page: 2
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J. T. Baker Chemical Co.
222 Red School Lane Philliflburg. N.J. 08W5aT ~2S-u~nr EmergenCy Telephone - (201) 859-2151

Chemtrec # (J00) 424-9300National Response Center a (800) 4248802 (
S4970 -01 Sodium meta-Silicate, 9-Hydrate, Crystal Page: 2
Effective: 09/27/85 Issued: 09/30Z85

SECTION III - PHYSICAL DATA (Continued)

Solubility(H 2 0): Appreciable (more than 10 %) • Uolatiles by Volume: 0

Appearance & Odor: White platelets.

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

Flash Point: NIA

Fire Extinguishing Media
Use extinguishing media appropriate For surrounding fire.

SECTION U - HEALTH HAZARD DATA

Effects of Overexgosure
Ingestion may cause gastrointestinal pain.

Emeroencm and First Aid Proceduren
In case of contact, immediately Flush eyes uith plenty of water For at
least 15 minutes. Flush skin with water.

------------------------------------------------------------------------------------
SECTION UI - REACTIVITY DATA

............ a.oa.a..... m.............i.. mm..mo .......................... o .
Stability: Stable Hazardous Polymerization: Will not occur

Conditions to Avoid: none documented

Incompatibles: fluorine
........................... ................. a.0 ................................

SECTION VII - SPILL AND DISPOSAL PROCEDURES
-------------------------------..... a..... a... . .........................

Stems to he taken in the event_of a s~xll or discharge
Wear self-contained breathing apparatus and full protective clothing.
Wilh clean shovel, carefully place material into clean, dry container and
cover; remove from area. Flush spill area with water.

Disposal Procedure
Dispose in accordance with all applicable federal, state, and local
environmental regulations.

a........................ Na. a..a.a.a. ...i..i.........oaae aa aa llllaaaaaa.......

SECTION UIII - INDUSTRIAL PROTECTIVE EQUIPMENT
.. m.. .................. "Moa.aa m a a.....a.a... aai a ..... a....m... .. ...

Ventilation: Use adequate general or local exhaust ventilation
to keep fume and dust levels as low as possible.

Respiratory Protection: None required where adequate ventilation
conditions exist. If airborne concentration is

Continued on Page: 3
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J. T. Baker Chemical Co.
4J.Tawi 24-Houf Emergency Telephone -- (201) 85%2 151

Chemioec (6M0)424-9300
NtplResponse Ceutber # (1100) 424-8402

S4970 -01 Sodium meta-Sili.cate, 9-Hydrate, Crystal Page.
Effective: 09/27/BS Issued: 09/30/1
................................................... ..................................

SECTION 0111 - INDUSTRIAL PROTECTIUE EQUIPMENT (Continued)
------------------------------------------------------------------------------------

high, use an appropriate respirator or dust mask.

Eye~zSkin Protection: Safety glasses w~ith sideshields, uniform, proper

gloves are recommended.
--------------------------------------------------------------------------------------

SECTION IX - STORAGE AND HANDLING PRECAUTIONS
.....................................................................................

SAF-T-DATA TMStorage Color Code; Orange

Snecial Precautions
Keep container tightly closed. Suitable for any general chemical storage
area.
............................................ .... .... ... .......... ....
......SECTION .X -TRANSPORTATION .DATA .AND .ADDITIONAL .INFORMATION.......

DOMESTIC (D.O.T.)

Proper Shipping Name Chemicals, n.o.s.

) INTERNATIONAL L.
Proper Shipping Name Chemicals, n~o-s.
--------------------------------------------------------------------------------------

N/A - Not Applicable or Not Available

The information published in this Material Safety Data Sheot has been compiled
from our experience and date presented in various technical publications, It is

the user's responsibility to determine the suitability of this iniormation for

the adoption of necessary safety precautions. Ue reserve the rightZ to rev-Ise

Material Safety Data Sheets periodically as newJ information becomes ava3ilable.

-- LAST PAGE --
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J. T. Baker Chemical Co.
222 Red school Lane PhillIosburg, N.J. 08865

• 24-Hour Emegeancy Telephone - (201) 859-2151
CMI•h e (UM 424-300N11110fl Response Center 9 (0=) 424-ON2

S4982 -01 Sodium Silicate Solution Page:
Effective: 10/24/85 Issued: 10/25/8'

SECTION I - PRODUCT IDENTIFICATIONm m mm mmm m m m m..m.. *............... ..................
Product Name: Sodium Silicate Solution

Formula: Na 2 O(SiO')x (H20)

Formula Ut: .00
CAS No.: 01344-09-8
CImmon Synonyms: Water Glass; Soluble Glass; Silicate of Soda
Product Code: 5135,3877

m . S . .......... €I......i.i. tl.l.............................. ..

PRECAUTIONARY LABELLING

BAKER SAF-T-DATATH Susaien

Lsboratoru Protective Epuinmen

Precautionaru Label Statements

WARNING!
CAUSES IRRITATION

Auoid contact uith eyes, skan, clothing.
Keep in tightly closed container. Wash thoroughly after handling.

SECTION I1 - HAZARDOUS COHPONENTS

.. Q....m...nn.a.. ni .I. Q.f.lL1.............. L.....Componnt -% CS o

Sodium Silicate 35-40 1344-09-8

SECTION III - PHYSICAL DATA...............................................................................

Boilzng Point: 102"C ( 2160F) Uapor Pressure(mmHg): 18

Malting Point: N/A Vapor Density(air-l): N/A

Specific gravity: 1.30 Evaporation Rate: N/A
(H 2 01) (Butyl Acetate-2)

)Continued on Page; 2
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J. T. Baker Chemical Co. M
222 Red School Lane Philllipsburg. N.J- 06865

T.TBalaffr 24-Hour Emergency Telephone - (201) 859-2151 UY
K2fhmte 0 (80 4934249200

11Nation"l Respons Cenfer (I00) 42441802

S4982 -01 Sodium Silicate Solution Page: 2
Effective: 10/24/85 Issued: 10/25/85

---------------------------------------------------------------------------

SECTION III - PHYSICAL DATA (Continued)

Solubility(H2 0): Complete (in all proportions) % Uolatiles by Uolume: ?0-80

Appearance & Odor: Colorless, turbid liquid with no odor or slightly soapy odor-----------------------------------------------------------------

SECTION IU - FIRE AND EXPLOSION HAZARD DATA
--------------------------------------------------------------------------------

Flash Point: N/A

Fire E2tinauishina Media
Use extinguishing media appropriate for surrounding fire.

---------------------------------------------------------------------.------.....
SECTION U - HEALTH HAZARD DATA

Effects of Overexoosure
Contact with skin or eyes may cause irritation.

Emeroneuc and First Aid Procedures
In case of contact, immediately flush eyes with plenty of water for at
least 15 minutes. Flush skin with water.

SECTION UI - REACTIUITY DATA
-----------------------------------------------............ ............

Stability: Stable Hazardous Polymerization: Will not occur

Incompatibles: mineral acids, organic acids, most common metals,
organic materials

-----------------------------------------------------------------------------------------
SECTION UI - SPILL AND DISPOSAL PROCEDURES

Steps to be taken in the event of a spill or discharge
Wear suitable protective clothing. Take up with sand or other noncom-
bustible absorbent material and place into container for later disposal.
Flush spill area with water.

Disposal Procedure
Dispose in accordance with all applicable federal, state, and local
environmental regulations.

SECTION VIII - INDUSTRIAL PROTECTIUE EQUIPMENT
. ---.-.-----..................-.............................
UVntilation: Use adequate general or local exhaust ventilation

to keep vapor and mist levels as low as possible.

Respiratory Protection: None required where adequate ventilation
conditions exist. If airborne concentration is
high, use an appropriate respirator or dust mask.

Continued on Page: 3
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JO J. T. Baker Chemical Co.
222Red School Lane Phlitpsburg. N.J. 065

M 24-Hour Emergency Telephone - (201) 8592151
Ch@Mt@C 1 (600) 4249300

Natlonal Response Center # (600) 4244602

S4982 -01 Sodium Silicate Solution Page: "
Effective: 10124'85 Issued; IG/25/8'

SECTION VIII - INDUSTRIAL PROTECTIVE EQUIPMENT (Continued)

Eye/S1kin Protection: Safety goggles, uniform, apron, rubber gloucs are

recommended.

SECTION IX - STORAGE AND HANDLING PRECAUTIONS

----------------------------------------------------------------------------SrF-T-DATATh Storage Color Code: Orange

Snecial Precautions
Keep containrr tightly closed. Suitable for any general chemical storage
area.

SECTION X -TRANSPORTATION DATA AND ADDITIONAL INFORMATION

DOMESTIC (D.O,T.)

Proper Shipping Name Chemicals, no.*.

INTERNATIONAL (I.,O,,)

) Proper Shipping Name Chemicals, n.o.s.

N...- Not .pplicable or Not - -a-labl-

The information published in this Material Safety Data Sheet has been compiled
from our experience and data presented in various technical publications. It is
the user's responsibility to determine the suitability of this information for
the adoption of necessary safety precautions. Ue reserve the right to revise
Material Safety Date Sheets periodically as new information becomes available.

.)
-- LAST PAGE --
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POTABLE WATER COMPATIBILITyAND THE EPA

H.H. HOLMES TESTING LABORATORIES, INC.

Report No. 1 - 170 Shepard Avenue • Wheeling, Illinois 60090 • Area Code 312 - 541-404(

October 3, 1990 Lab No. CH 5929
File No. 8069.0

Green Mountain, Inc.
4 N 250 Rte. 53
Addison, IL 60101

Dear Sirs:

At your request a sample of Mountain Grout (Regular) was molded and placed in a distilled water
bath for twenty-eight (28) days. There was no leaking of any chemical in the distilled water at the
end of seven or twenty-eight days.

We feel that the Mountain Groutt that Is used to repair and waterproof the concrete struc-
ture Is not harmful to potable water.

Hoping to have been of service, we remain,

Respectfully submitted.

Richard E. Nelson, Jr.
President

REN/pbn

ENVIRONMENTAL PROTECTION AGENCY NOTICE

NOTE: As of July 7, 1988, the EPA no longer approves or disapproves the effects of
substances which come Into contact with potable water. See the "Federal Register" of
that date entitled "Part IV Environmental Protection Agency, drinking water technical
assistance: termination of the federal drinking water additives program notice".

7
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DEC 2s *90 12:96 FROM HAYWARD-BAKER-MAYFLD PAGE996

U.S. OEPARTMENT OF LABOR
OccuWstmnu Safet and HeoMt Adnwrwtsaftim

MATERIAL SAFETY DATA SHEET-
Required under USOL Safety and Heath Reogulaftio for SNiP R0paluhig.

Sluhildm. end Shipbteaalng 120 CNR ISIS. ISIS, 1317)

SECTION I

DE WEET AiERICA INC. (%517) "N=-5791

122Norh 11I Street - St. Loul*, Hich1uan 66880

I "TACSS020 NF/TACSS 025 NY

SETO0 - HAZARDOUS 1NGREIWINT
PAINI TMI. PIgYAINWO AND SVONT T 1W ALL.OYS AMQ ROALI COATOKL

-II

WAZAAOOUI WTUflMS OUFl WI~M U SCUD$. OR Kb"t

?Olvurathaties cermteftintt free lmocyanaet troups 0

SECTION Id - PHYSICAL DATA

Deco" 260* C ow~~'U1,) 1
Nomw "wo Ise c 1.4 0

Sare"w liquid

SECTION MV -FIR ANO EXPLOSION HAZARD DATA

C.0.C. 160, cII

Voter tog - 0002" - Dry chopical.

M8 Appenix A MeeLd l Safety Dets Shoost



SDEC 28 '88 12:07 FROM HAYI ARD-BRKER-MAYFLD PAGE.007

SECTION V - HEALY" HAZARD DATA

X•ot established

,,Liquid: Irrit~ating to skin and, ayes

Vpr,,lzritatia.. to eVes and lungs

tye ,o~ntact., immediately flush with plenty of water. obtain medical care

Skin contact; Wash wt~eh 604.O and yet~e7

Inhalation! Prxovida-Eresh air. discard conCutaminted clothing,

. ,, _SECTION VI -- REACTIVITY DATA

fmm

m a....uwa - -- ---

SECTION VII lPI U. OR LEAK PROCEDURES
9SWS Tss uAmocmg ams .. ~,,I ,
,%LIU8 can be absorbed lit absorbeat a rth. the absorbest can be svept up and tranaterred

to a open- drum filled with water and allowed to stand In a ventilated location for 48

Decontaminated waste is harmless and ehould be disposed according to local regulations

SECTION VIII - SPECIAL PROTECTION INFORMATION

-1 - -- T

loSler suitloverall

SECTION II -- SPECIAL PRECAUTION

-teen from water and moiature. use only with adequate veatilation. avoid eye Contact.

-avoid grolonged breaching of vapor and prolonged or repeated skin contact.

Keep container closed when not In use.

AppWWA A M uWW So"Dy DaM ShOet.



DEC 28 *90 12.87 FROM HAYWARD-BAKER-MAYFLO PAGE.088

DU.S hEPATMEN OF1fC LABOR
122 North Mill SEISafetySa.dLHeil.hitichipau 48850

SECTON f - EHZAROUSINOEET

PAIVI. PREMMA71YV AND 3@bWMl % T ALWYN AND WTAUJC COA1WU 6S

swum"

-fn NI-W MDT

OFms a IO?1 ucmss 0.90- 0.e95s_

"M"hmaWNDM Colorle~s or blue liquid. sulue. odor

A50 APPenx A Matta Safely Data SheeW



DEC 20 .90 12:07 FROM HAYWjARD-BAKER-t1AyFLO PAGE.0069

_____SE CTION VI HEALTH HAZAR DATA
11406LwVA

ww"10Num~gw Ntatalao

- -ý -Prvd freshair

SECnflt VII - 04ML ON LEAR PROCEURUES

Collett as sueh a. os bl = 1~-3wah d.w are& vith water as requIred

IInciuexat. properly. and saybe bleed slowl. into waste water system With treacuent

plant tin accordance with local regulations)

sUaaIOm VI - SPECIAL PRIOTECTION INPORMAflON

Roller suitlo..rafl

SECTION IX - SPECIAL PRIECAUTIONS

U oly w-ith *dequate ventilation, avoid eve contact or polonsed byasfthiu of vapor

and porlonsted or- rapeasead skin contact. Keep container closed wban not In us*.

5~TOTAL PG.1.

Apsdk A MatmI Safety Dia ShmWIA5



DEC 28 '98 12:85 FROM HAYWARD-BAKER-MAYFLD PAGE.802

P mb; UNITED STATES eNVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

Mr. Bert Kriekemans
General Manager
D M 30eet America incorporated
"122 North Mill Street
St. Louis, Michigan 48880-0034
2I: Pill Humber.0?-002.O0&9g83 This document should be

e "retained as OWAAN 1579.

Based on information submitted, the product listed below is
acceptable for uag as a coating for potable water applicationsw when used within the conditions stated belowt

Products TACUS Chemical Grout

Conditiona, 1. The product is properly applf.pd according

to the manufacturer's specl!ic.lons.

2. The percentage of total surface covered
is less than lot of the area contacting
the vater..

3. The product continues to meet the
specifications of good manufacturing
practices.

4. After cowplet@ curing, the repaired surface"* is thoroughly rinsed with potable water prior
tb being placed in service.

We would not anticipate any adverse health effects resulting
from much use of this product assuming the product continues
to meet the supplied specitications.

We are currently in the process of revising our evaluation
procedures as outlined in the Federal R-iter. Vol. 44.
No. 141, 42775-8, .u7 20, 1979. vien these revisions are
completed and the InterTm procedures are in place, all existing
advisories will be periodically reviewed.
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Our opinion concerning the safety of the product does not con-
Stitute an endorsement. nor does it relate to its effectiveness
for the Intended use. if this letter is to be used in any way,
we require that it be quoted in its entirety.

. Sincerely our',

.ans Zn, .. , Chief
. ci nc• and Technology Branch
Cri t -aand Standards Division

- Office of Drinking Water (18-5S5O)

S cci Regional Drinking Water Representatives
S -. Holders of the Water Supply Guidance Series

hr. John Trax, state Programs Division, OW
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.A General Offices 1086
3M Center
St. Paul. Minnesota 55144.1000
612,733-1110

Duns No., 00-617-3052

MATERIAL SAFETYDATA SHEET 3

DIVISIONt CONSTRUCTION MARKETS
TRADE MANE.

SCOTCH-SEALCTM) BRAND CHEMICAL GROUT 5600 (FOAM)
3M 1.D. NUMBERs 62-5600-3520-6 62-5600-8521-9 98-0701-2987-3 98-0701-3968-2

ISSUED: JANUARY 3, 1992
SUPERSEDES: MAY 24, 1991
DOCUMENT# 10-4974-1

1. INGREDIENT C.A.S. NO.--... PERCENT .....

URETHANE PREPOLY1ER .................. 53426-99-6 80.0 - 90.0
ACETONE .............................. 67-64-1 10.0 - 20.0
TOLUENE 2,4-DIISOCYANATE ............. 584-84-9 0.S - 1.5
TOLUENE 2,6-DIISOCYANATE ............. 91-08-7 0.4

THIS PRODUCT CONTAINS THE FOLLOWING TOXIC CHEMICAL OR CHEMICALS SUBJECT TO THE REPORT!?
REQUIREMENTS OF SECTION 313 OF TITLE III OF THE SUPERFUND AJINDIUNTS AND RUAUTHORIZATIC
ACT 01 1986 AND 40 CYR PART 3721

ACETONE
TOLUENE 2.4-DIISOCYANATE
TOLUENE 2,6-DIISOCYANATE

2. PMYSZCAL DATA

SOILING POI•NTg ............... ca. 134.00 F
VAPOR PRESSUREs .............. ca. 180.0000 maNg
VAPOR DENSITYs .............. ca. 2.00 Air a 1
EVAPORATION RATE, ............ ca. 1.90 Butyl Acetate x I
SOLUBILITY IN WATER. ........ slight
SP. GRAVITYS .................. c. 1.100 water I 1
PERCENT VOLATILEs ........... ca. 15.00 X by wt
VOLATILE ORGANICSv .......... < 198.00 gus/Liter
VOC LESS HZO & EXEMPT SOLVENT < 198.00 gus/liter

H .T.......................N/A
ca. 500.0 CPS

MELTING POINT ................ H/D
APPEARANCE AND ODORs liquid, amber, sharp acetone odor

3. FIRE AND EXPLOSION iAZARD DATA

FLASH POINT, ................. 25.00 F
FLAMIABLE LIMITS - LELs ..... ca. 2.60 z
FLAMMABLE LIMITS - UELs ..... ca. 12.80 X
AUTOIGNITION TEMPERATURE: ... ca. 869.00 F
EXTINGUISHING MEDIA:

C02, foam, dry chemical or water.
SPECIAL FIRE FIGHTING PROCEDURES*

Fire fighters should be equipped with full protective clothing and
full face shield self-contained breathing appe-rtus.

UNUSUAL FIRE AND EXPLOSION HAZARDS,
Extremely flammable. Overheated, closed containers adjacent to fire
could explode due to pressure buildup.

NFPA-NAZURD-CODESa HEALTH 3 FIRE 3 REACTIVITY I
UNUSUAL REACTION HAZARD, none

Abbrevitions: K/D - Not Determined NMA - Not Applicable

A60
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3M General Offices 1087

3M Center
St. Paul. Minnesota 55144-1000
6821733-1110

Duns No.: 00-617-3082

KATERIAL SAFETY
DATA SHEET 3M

9OSDS, SCOTCH-SEALCTM) BRAND CHEMICAL GROUT 5600 (FOAM)
JANUARY 3. 1992 PAGE, 2 of 4

...4. REACTIVITY DATA

STASILITYj Stable
INCOMPATIBILITY - MATERIALS TO AVOID:

Reacts with moisture. Therefore, water and moisture must be avoided
prior to use.

HAZARDOUS POLYIMERIZATION, Hill Not Occur
HAZARDOUS DECOMPOSITION PRODUCTS*

Carbon monoxide, carbon dioxide end nitrogen decomposition products
including the possibility of hydrogen cyanide.

' '. ErNVIRMMRNETAL INFORMATION

SPILL RESPOHSEs
Observe precautionary information in all sections. Prevent material
from entering drains; use diking or cover floor drains If necessary.
If material enters drain, flush with large amounts of water. Cover
spill with an absorbent mater-il. Collect in openheed drum or pail,
stir in en estimated equal amount of water end let sit 1/2-hour.

RECOMMENDED DISPOSALs
If waste is fully cured (by 'ixing with sufficient water), the gel
could be buried in a seniterV landfill. Uncured liquid waste should
be disposed of by chemical incineration or at a disposal facility
caa•ble of handling flammable wastes. Hastes should be disposed in
accordance with local and stte regulations. Uncured liquid veste
material is designed as D082 (flammable waste! by USEPA RCRA
Standards (40CFR Part 261.21).

ENVIRONKENTAL DATAz
H/D

SARA HAZARD CLASS%
FIRE HAZARDs Yes PRESSURE, No REACTIVITY: No ACUTE% Yes CHRONICs Yes

6. SUGGESTED' FIR"ST AID

EYE CONTACT*
Immediately flush eyes with plenty of water. Continue for 10 minutes
holding eyelids open. Call a physician.

SKIN CONTACTs
Hash affected area with soap and water.

INKALATZON0
If symptoms occur, remove Person to fresh air. If symptoms continue,
call a physician.

IF SNALLONED,
Do not induce vomiting. If Person is conscious give one to two
glaeses of water. Immediately call a physician.

Abbreviations, N'D - Not Determined K/A - Not Applicable
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MATERIAL SAFETY
DATA SHEET 3M

NSDS, SCOTCH-SEAL(TN) BRAND CHEMICAL GROUT 5600 (FOAM)
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7. PRECAUTIONARY INFORMATION

OTHER PRECAUTIONARY INFORNATION.
Keep away from all sources of ignitiq, Avoid contact with eyes.
skin, end clothing. Near mafety glasses or chemical goggles, butyl
rubber gloves end long sleeved clothing. Launder contaminated
clothing before rouse. Wash thoroughly after handling. Avoid
breathing vapor . Provide ventilation sufficient to maintain vapor
concentrations below recommended exposure limits. Keep container
tightly closed when not in use. Store in a cool, dry area ,way from
combustible materials and alcohols. Keep out of the reach of
children. For professional use only.

EXPOSURZ LIMITS

ACETONE ................................ 750 p TWA ACOIN
ACETONE ................................ 1780 m/m3 TWA ACOIN
ACETONE ................................ 1000 ppm STEL ACOIN
ACETONE ................................ 230 "s/.3 STEL ACGOH
ACETONE ................................. 750 pm TWA OSHA
ACETONE ................................ 1800 mg/.3 TWA OSHA
ACETONE ................................ 1000 ppm STEL OSHA
ACETONE 2..........................0... 240 mg/a3 STEL OSHA
TOLUENE 2,4-DXISOCYANATE ............. 0.05 ppm TWA ACORI
TOLUENE 2,4-DIISOCYANATE.. ............. 0.036 mg/mS TW. ACOIN
TOLUENE 2,4-DIISOCYANATE .............. 0.02 ppm STEL ACGIO
TOLUENE 2.4--IISOCYANATE ............. 0.14 Wm3 STEL ACGIN
TOLUENE 2.4-DIISOCYANATE ............. 0.005 ppm TWA OSHA
TOLUENE 2,4-DIRSOCYANATE............... 0.04 mg'.3 TWA OSHA
TOLUENE 2,4-DIISOCYANATE .............. 0.02 Ppm STEL OSHA
TOLUENE 2.4-DIISOCYANATE .............. 0.15 w-nm STEL OSHA
TOLUENE 2.6-DIISOCYANATE ............. 0.005 ppm TWA SN
TOLUENE 2,6-DIISOCYANATE .............. 0.02 ppm STEL 3S

X SKIN NOTATIONt Listed substances indicated with RYO under SKIN refer to
the potential contribution to the overall exposure by the cutaneous route
including mucous membrane and eye, either by airborne or, more particularly,
by direct contact with the substance. Vehicles can alter skin absorption.

SOURCE OF EXPOSURE LIMIT DATA*
- ACGIHN American Conference of Governmental Industrial Hygienists
- OSHA: Occupational Safety and Health Administration
- SN: SM Medical Department Guideline
- NONE, None Established

'8. HEALTH HAZARD DATA' .. ..

KIM CONTACT:
Causes severe eye irritation.

SKIN CONTACTs
Pay cause akin irritation and allergic reaction.

Abbreviationas N/D - Not Determined N/A - Not Applicable
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I. REALTH RIANAD DATA '(continved) ...

INHALATION*
Vapor overaxsposure may cause respiratory irritation,
central nervous system depression, and allergic reaction. Symptoms
may include dizziness, headache, nausea, shortness of breath, and
tightness in the chest.

IF SMALLOWsD.
Practically non-toxic baaed on laboratory animal studies.

OTHER HEATH HAZARD INVORNATION.
CARCINOGENICI(Y, Toluene DOisocyanata is a potential cancer hazard
causing subcutaneous, pancreatic, liver, mammary, and circulatory
tumors by the oral route of exposure in laboratory animal studies
(NTP, IARC-ZB).

"•SECTION CHUANG DATES

HEADING SECTION CKANGED SINCE MAY 24, 1991 ISSUE

Abbreviations' N/D - Not Determined N/A - Not Applicable

The information on this Data Sheet represents our current data end best
opinion as to the proper use in handling of this materiel under normal
conditions. Any use of the material which In not in conformance with this
Data Sheet or which involves uasing the materiel in combination with any
other materiel or any other process is the responsibility of the user,
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460

JRL tS o
Ms. Georjean L. Adams,
Sr. Regulatory Specialist THIS DOCUMENT SHOULD BE RETAINED AS
Environmental Laboratory, DWAAN 01457.
Building 21-2W-05
Environmental Engineering &

Pollution Control/3M
P.O. Box 33331
St. Paul, Minnesota 55133

RE: File Number 6-14AEB83
Dear Ms. Adams:

Based on information submitted, the product listed below is
acceptable as a grout for repair of leaking joints and cracks in
potable water applications when used within the conditions stated
below-

Product: Scotch-Seal Brand Chemical Grout 5600 (foam)

Conditions: 1. The product is properly applied according
to the manufacturer's specifications.

2. The product continues to meet the
specifications of good manufacturing
practices.

3. After complete curing, the surface is thoroughly
rinsed with potable water prior to being placed
in service.

We would not anticipate any adverse health effects resulting
from such use of this product assuming the product continues
to meet the supplied specifications.

We are currently in the process of revising our evaluation
procedures as outlined in the Federal Register, Vol. 44,
No. 141, 42775-8, Friday, July 20, 1979. When these revisions
are completed and the interim procedures are in place, all
existing advisories will be periodically reviewed.
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Our opinion concerning the safety of the product does not con-
stitute an endorsement, nor does it relate to its effective-
ness for the intended use. If this letter is to be used in any
way, we require that it be quoted in its entirety.

Sin ereAy yours

H lon2'41.W. I chief
Addjtifs a Evaluation Branch
Crite a and Standards Division, ODW (WE-550)

cc: Regional Drinking Water Representatives
Holders of the Water Supply Guidance Series
Mr. John Trax, State Programs Division, ODW
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MATERIAL SAFETY DATA SHEET
FLUORETRACT II LIQUID CONCENTRATE

PAGE I OF 4

MSDS PREPARATION INFORMATION
--... ...-- -- .---- - - - - - - - - - - - - --------.. .---.-... . .. ------.. . ..-----.. . .. .. -- '----

PREPARED BY: M. L. MOORMAN
(513) 773-8933

DATE PREPARED: 11/15/90

PRODUCT INFORMATION
-------------------------------------------------------------------------

MANUFACTURED BY: FORMULABS, INC.
1710 COMMERCE DRIVE
PIQUA, OHIO 45356
(513) 773-8933 BUSINESS
(800) 424-9300 CHENTREC 24-HR EMERGENCY CONTACT

CHEMICAL NAME .... .......... .. NOT APPLICABLE
CHEMICAL FORMULA ..... ........ NOT APPLICABLE
CHEMICAL FAMILY .... ......... .. AQUEOUS DYE

HAZARDOUS INOREDIENTS

HAZARDOUS INGREDIENT % T.L.V. C.A.S. S

NONE PER 29 CFR 1910.1200

PHYSICAL DATA

PHYSICAL STATE ........ ............. LIQUID
ODOR AND APPEARANCE ..... .......... BRIGHT YELLOW-GREEN, ODORLESS

LIQUID
SPECIFIC GRAVITY ...... ............ APPROXIMATELY 1.0
VAPOR PRESSURE lam Hg @ 25 deg. C) . . . 23.75
VAPOR DENSITY (AIR = 1) ... ........ 0.6
EVAPORATION RATE (Butyl Acetate = 1) . . 1.8
BOILING POINT ......... ............. 100 deg C (212 deg F)
FREEZING POINT ........ ............. 0 deg C 132 deg F)
PH .............. ................... NOT APPLICABLE
SOLUBILITY IN WATER ..... .......... INFINITE SOLUBILITY

FIRE OR EXPLOSION HAZARD

CONDITION OF FLAMMABILITY . . . . THIS PRODUCT IS NOT FLAMMABLE
MEANS OF EXTINCTION .......... WATERFOG, CARBON DIOXIDE, DRY

CHEMICAL
FLASH POINT AND METHOD ...... NOT APPLICABLE

mo Appmndx A Matial Sl st" Dat Sheet



MATERIAL SAFETY DATA SHEET
FLUORETRACT II LIQUID CONCENTRATE

PAGE 2 OF 4

UPPER FLAMMABLE LIMIT ......... .. NOT APPLICABLE
LOWER FLAMMABLE LIMIT ......... .. NOT APPLICABLE
AUTO-IGNITION TEMPERATURE . . . . NOT APPLICABLE
HAZARDOUS COMBUSTION PRODUCTS . . NOT APPLICABLE
UNUSUAL FIRE HAZARD ... ....... .. NOT APPLICABLE
EXPLOSION DATA

SENSITIVITY TO STATIC
DISCHARGE ............. NOT APPLICABLE
SENSITIVITY TO MECHANICAL
IMPACT ...... ........... NOT APPLICABLE

REACTIVITY DATA

PRODUCT STABILITY ....... ............ STABLE
PRODUCT INCOMPATIBILITY ..... ......... NONE KNOWN
CONDITIONS OF REACTIVITY .... ......... .. NOT APPLICABLE
HAZARDOUS DECOMPOSITION PRODUCTS ....... .. BURNING WILL PRODUCE OXIDES

OF CARBON, NITROGEN, AND/OR
SULFUR.

TOXICOLOGICAL PROPERTIES

SYMPTOMS OF OVEREXPOSURE FOR EACH POTENTIAL ROUTE OF ENTRY:
INHALATION, ACUTE . . . NO HARMFUL EFFECTS EXPECTED.
INHALATION, CHRONIC . . NO HARMFUL EFFECTS EXPECTED.
SKIN CONTACT ......... .. WILL TEMPORARILY COLOR THE SKIN.
SKIN ABSORPTION .... NO HARMFUL EFFECTS EXPECTED.
EYE CONTACT ... ...... 1.AY CAUSE IRRITATION AND BURNING.
INGESTION ... ....... MAY CAUSE NAUSEA. INGESTION MAY RESULT

IN A YELLOW-GREEN COLOR TO THE URINE
UNTIL ALL DYE HAS BEEN FLUSHED FROM THE
SYSTEM.

EFFECTS OF ACUTE EXPOSURE . . NO HARMFUL EFFECTS EXPECTED.
EFFECTS OF CHRONIC EXPOSURE • NO HARMFUL EFFECTS EXPECTED.
THRESHOLD LIMIT VALUE .. .. NOT APPLICABLE.
CARCINOGENICITY ... ....... NOT LISTED BY ANY REGULATORY AGENCY AS A

KNOWN OR SUSPECTED HUMAN CARCINOGEN.
TERATOGENICITY ...... NONE KNOWN
MUTAGENICITY .... ......... .. NONE KNOWN
TOXICOLOGICALLY SYNERGISTIC
PRODUCTS .... ........... I.NONE KNOWN

PREVENTIVE MEASURES

PERSONAL PROTECTIVE EQUIPMENT:
GLOVES ....... ............ RUBBER GLOVES
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MATERIAL SAFETY DATA SHEET
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RESPIRATORY .... .......... .. USE DUST MASK IF NECESSARY
CLOTHING ....... ........... PROTECTIVE CLOTHING WHERE SKIN

CONTACT IS UNAVOIDABLE.
OTHER ........ ............. HAVE ACCESS TO AN EYEWASH.

ENGINEERING CONTROLS ... ........ .. NOT NECESSARY UNDER NORMAL
OPERATING CONDITIONS.

SPILL OR LEAK RESPONSE ......... .. SOAK UP SMALL SPILLS WITH PAPER.
SOAK UP LARGE SPILLS WITH EARTH,
SAWDUST, OR OTHER SUITABLE
ABSORBENT. WASH SPILL SITE WITH
WATER.

WASTE DISPOSAL ...... ........... DISPOSE OF WASTE IN ACCORDANCE
WITH FEDERAL, STATE, AND LOCAL
REGULATIONS.

HANDLING PROCEDURES AND EQUIPMENT . NO SPECIAL REQUIREMENTS.
STORAGE REQUIREMENTS ... ........ .. STORE AT ROOM TEMPERATURE BUT

ABOVE THE FREEZING POINT OF WATER.
SHIPPING INFORMATION ... ........ .. KEEP FROM FREEZING.

FIRST AID MEASURES

FIRST AID EMERGENCY PROCEDURES:
EYE CONTACT .... .......... .. FLUSH WITH WATER FOR AT LEAST 15

MINUTES. IF IRRITATION PERSISTS,
GET MEDICAL ATTENTION.

SKIN CONTACT . . .. ..... .. WASH WITH SOAP AND WATER.
INHALATION ..... .......... IF BREATHING BECOMES DIFFICULT,

GET MEDICAL ATTENTION.
INGESTION ...... ..... ..... IF 3WALLOWED, GIVE SEVERAL GLASSES

OF MILK OR WATER AND INDUCE
VOMITING. GET IMMEDIATE MEDICAL
ATTENTION. NEVER GIVE FLUIDS OR
INDUCE VOMITING IF PATIENT IS
UNCONSCIOUS OR HAS CONVULSIONS.

SPECIAL NOTICE

All information, recommendations, and suggestions appearing herein
concerning this product are based upon data obtained from the
manufacturer and/or recognized technical sources; however, Fornulabs,
Incorporated makes no warranty, representation or guarantee as to the
accuracy, sufficiency or completeness of the material set forth herein.
It is the user's responsibility to determine the safety, toxicity and
suitability of his own use, handling, and disposal of the product.
Additional product literature may be available upon request. Since
actual use by others is beyond our control, no warranty, express or
Implied, Is made by Formulabs, Incorporated as to the effects of such
use, the results to be obtained or the safety and toxicity of the
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PAGE 4 OF 4

product, nor does Formulabs, Incorporated assume any liability arising
out of use by others of the product referred to herein. The data in
the MSDS relates only to the specific material designated herein and
does not relate to use in combination with any other material or in any
process.

END OF MATERIAL SAFETY DATA SHEET
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QUARTERLY PROGRESS REPORT - TRB 21A, Sqptember 30, 1991

Sealint Geotechnicat E~xploratory HMies to Protect the Subsurface Environtmint

1.0 INTRODUCTION
-This constitutes the Second Quarterly Progress Report on TRB Project 21-4. It contains a description of resau
accomplishments to date and provides an overview of planned research into the third quarter October I to December 3
1991.

LL Researtit Problem Statement
Cleotectmical exploratory holes often penetrate water bearing formations. There is concern that these boles can be=o
conduits for contaminatiorn. comminglings or loss of groundwater. To protect the subsurface environment, geotechnia
organl~zations are being asked by water-resource agencie to mec water-,well drilling techniques and regulations that are Kc
necessarily appliable to routine geotechnlcal practices. Moreover weco aitwter-well drilling methods and naachineqy t
geotechnical exploration reslls in considerably higher costs to geotechnlcal organizations (including highway agencies) it
mtodif procedures sad obtain aem equipment. Research is needed to develop suitable seals, which will adequately prowe
the subsurface environment, for closure and for installation of instruments in samll diametier eobtechnical exploratory holes

1.2 Scope at Problem,
Sucd exploratory holes. whether bored or created by displacement techniques, constitute a potential conduit fat
contamination of the subsurface environment if they are not properly sealed. They carn also lead to loss of groundwater.
such as uncontrolledl artesian Blow. It Is therefore important to return the subsurhen environment to its pre-caploraaion
drilling condition by providn cost effective and verifable seals in important notes of the subsurface stratigraphic column.

Current methods of sealing water well holes and abandoned wells are not appropriate for geoteehaleal exploratory holes
due to differences in size and depth of the boles, original purpose, of the boles and their intended functions, mtim
constraints, and costs. Hence, specific solutions most be found for sealing geotechnical exploratory holes muade fot
transportation related activities.

Ohmen geosedhinml exploratory boles ame nstrumented for short or long term Observations of settlements. Pore pressures.
and lateral movements. The space available within such boles for effective sealing against contaminant migration or
commingling Is much less than that for un-Instrumented holes. Tisfcth combined with the varIet of materials used: in
intummented boles (fromt PVC to steel, cables, wires. tic.) leads to complex conditions for which traditional setaln
methods may not be suitable for adequate protection of the environment.

?be increasing deployment Of in situ soi testing technique such as plemocona,. cone pencrrorneter and dllazornerer
requires that attention be also paid to these small diameter displacement type holes, which traditionally have not been
deliberately backflded or sealed against contamination. Hence the sealing methods to be developed momt address both
conventional geotechnical boreholes and small diameter in situ testing holes.

2.0 OBJECrIVE OF RESEARCH

2.1 Galsh
The broad objectives of this research are to deelp (1) technical guidelines for materials and methods for placing seal
in instrumented holes and for decommissioning swnnll-diameter Statechnical exploratory holes in order to protect
groundwater from contamination and loss, and (2) methods for verification of these seals

The focus of this research is therefore to determine viable. economical, effective and verifiable seals and sealing methods
to protect the subsurface environment from geotechnical exploratory holes made by common drilling and in sltu testing
methods.
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2.2 Spedllct Objectives
The specific objectives of this research ame

(1) to test, in the laboratory and in the faied. sealing materials and methods for use in itistflamenied and un-
instrumented holes compatible with pre-exploratory subsurface conditions and for normal drilling and in
situ testing practices

(2) to recommend procedures for effective and economical decommassionting of geotcchnicalrexploratory holes
In order to protect the subsurface environment and to control water lows

(3) to develop practical guideilnes for material selection and methods to place effecrMv seals In instrumented
an un-Instrumented geotectiniel exp'-aatory boies;

(4) tod -lp and test procedures foru saw atfcation.

Teflon;tubk ame Included in the research:

Tan I Summarize the state of the practice in small diameter geotechnical exploratory boles. The summary shall include
a list of viable seal using readily obtainable materials for both instrumented and un-lostrumented holes.

IL.Using the list developed fin Tait L develop and perform a testing program for fth viable seals. The type and
extent of testing of the sealing systemns should be suffcient to evaluate: (a) the effectivees and limitations of each sealing
materfal; (b) the .ng teaw performamc of each seal; (c) the performance of each seal when subjected to naturally
occurring sius. minerals, acids mad the llke (d) the influence of seal thickness (vertical dimension); (e) the ability to
satisfactorily seal usmall annular spaces in Instrumented boles; (I) the cotistructability of each seal type, above and below
groundwater, in artesian conditions. and at variou depth$ below the pound surface to a m==mum depth of about 201 feet
(60m); and (g) the influenice of various geological conditions on the performance at eact Seal type

JVaLa. Develop procedures to valt4 that the seal In situ will perform as Intended.

I~k_4 Develpomp ree v guidelines foM sealing geotechnlcal exploratory holes. This would include seal design
proceduzes, schematics showing each sea desig specifications for eabh seal material, suitable placement techniqiues and

swfwanPrcedures.'

SPrepare a final report describing the research performed and presenting the comprehensive guidelines. Sufficient
research reaulis. mots be included in the report to coniclusively justffy the recommended guidelines.

3.0 WORK PLAN---------
The rffesaear is ben c0ondced In eight phases. a summarized below. Details of th workt to be performed In each phase
have been submitted earlier with the Work Plan for the project.

Phase I1. Review or Curruent State of Practice and Policies
Phas I Is Intended to gather Infontiation on current policies and practices from a number of public and private
jurisdction and agencies~departments Involved In geotechnical exploration activity. This information will form a basis for
the specific design of seal testing programs both in the laboratory and in the field. Attention will be paid to reported
problems with current practices.

Phase 2.- Detailed litersature Review
Th1is phase winl be conducted simultaneously with Phase L. A review of current literature on the subject of hole seating
will include practices from the oil and water well drilling industries. from current thinkting on sealing nuclear waste vaults
and chambet and from work underway In providing leachate barriers at landflill sites.
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Phase 3 - Laboratory Testing
Phase 3 comprises laboratory testing of various sealing materials and investigation of potential methods to achieve efft
seals under a variety of controlled laboratory conditions to determine their viability for field applications. This wort
be done in two stages, Stage I will consist of fabrication of the testing apparatus and trial testing to ensure its operati
validity. Stage 2 winl consist of tesas to simulate field sealing apolications, using a variety of sealing materials and mett

Phase 4 - Field Installatlons
In this phase. the three field sites at Amherst. Iowa and Ottawa (Canada) will become operational for drilling. samp

- sounding and placement of seals.

Phase S - Field Seal Testing
Fe.ld testing programs will be initiated to place seals in selected holes and soil mmpes (drilled, displacement. augu;

"insu•otented..u.instrumented). Costs associated with seal installation wil be monitored (supplies, drill rentals, manpov

Phase i.- Seal Verification
In this phase, field tests will be conducted on the installations of Phase 5 to verify the seals are operating as intended. T.
pits will be placed adjacent to the holes at one of the three site (to be determined upon completion of Phase 3).

Phase 7 - Development of Comprehensve Hole Sealig Guidelines
In this phase. feasible and practical guidelines will be developed for ae by drilling contractors and agencies invotved
gtotechnical eploratory activides.

Shsi ,. Final Report .

SDrafs an Final reports of the research will be prepared and submdtted.

SECOND QUARTER PROGRESS - SUMMARY

Progress made during the second quarter (July 1 to September 30. 1991) is reported in summary form in this sectior
Details are found in the cited Appendices following the Tables and Figures.

4.0 .PASE I - REVIEW OF CURRENT STATE OF PRACTICE AND POLICIES

4.1 linauducilosPhase I of the proect Is intended to gather eisting lnfolmation oan cnrnt regulatory policies and practices regarding thb

sealing of eploratory holes. In teer to provide a broad %w of the problem. solicitatios were made to a number ot
" public and private jurisdictions and agencies or departments involved in geotechnical and other soft exploration activitice

This information will be used in pan to form a basis for the specilc design of prototype seal testing programs both in the
laboratory and in the field and will also provide essential backgound on the current (1991) state-of-the.practice.

4.2 Objecthv
The objectives of the borehole seafin prackesurvey are to.

1. Obtain a.reasonab'y accurate indication of the current state.of.the-practlee of sealing exploratory hotes.
2. Determine the current status of regulations regarding sealing of exploratory holes, and
3. Determine If any innovative sealing or performance monitoring technique% are being used in practice.

4.3 Approach
"TNo approaches were Implemented to obtain information on current practices. The first approach consisted of a letter
campaign requestingcurrent regulations, recommendations. and/or guidelines for sealingibackfilling geotechnical exploratory
holes. Because regulations may depend on local or regional variations in geology, groundwater conditions and drilling
procedures, requests were made to cub state within thi United States and each province in Canada. In the U.S. letters
were seUnt to:

Appendx 8 Copriium of SMtt Grout Requirement B5
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52 State Departments of Transportaton.
29 State Geological Surveys,
32 State Departments of Natural Resources. and
24 State Departments of Environmental Quality/Protecion.

Since there is some overlap of agencies within each state. every state did not receive four enquiries.

"T7he second approach consisted of a general mailing ofta Borehole Sealing Practice Questionnaire requesting information
on current procedures used by individual practitioners for sealinpbackfilling gootechn3cal exploratory holes. A detailed
borehole sealing practice survey, shown in Appendix L was prepared to solicit and collate information on existing practice.
These questionnaires were sent to: (1) practising geotechnical engineers, obtained from the Association of Soil and
Foundation Engineers (ASFE) Membership List and the Consulting Engineer. Council bireeory. and (2) environmental
drilling consultants and contractors. obtained from a directory published in the Spring 1990 issue of Ground Water
Monitoring Review.

44 Results

4A.1 Corrent Regulations
The shaded states shown In figures I wo 4 are based on individual state organizations and indicate states in which responses
to the request for cmuent regulations were received. Responses were received from:

49 State Departments of Transportation.
16 State Geological Surveys.
13 State Departments of Natural Resources, and
13 State Departments of Environmental Quality/Protection.

Tables I to 4,which are also based on individual state organizations, present typical sealant mixtures that the states emplo,.
The mot common sealant mixtures used by all organizations are-

1. Bentonite,
2. Cement.
3. Cement-Bfentonite.
4. Cement-Sand, and
5. Concrete.

A typical bentonite maiture consists of 1-2 pounds of bentonite per gallon of water. The mixtuor shalU be of sufcient
viscosity to require a time ofat least 60 seconds to discharge I quart of material through in American Petroleum Institute
(A?]) marsh tune viscometer.

A typical cement mixture iS composed of I bag of portland cement per 5-6 gallons of water. The cement-bentorte
mixtures have. this same cement-water proportioning with 24%, by weight. or 2-4 pounds of bentonite added.

A typical cement-sand mixture is composed of I bag of portland cement per 5-6 gallons of water to which not more than
2 parts sand to I part cement may be added. The concrete mixture is ii the same proportions as the c€emnct-sand mixture
but has gravel of crushed stOne as a parn of the ad additive.

Appendix II contains a deuailed summary of each state's practices on an organizational basis.

Current regulationslguidelines enforced by state Departments of Transponraion may be divided into three broad categones

as follows:

1. No written regulations,
2. Lstate requires that the Department of Transjrwtation's regulations be followed, and
3. State requires that another state agency, besides the Department of Transliortation, regulations be followed.

B6 Appendix 8 Compendium of State Grout Rgquirements
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The shaded areas in Figures 5 to 7, which are based on these three categories, inldicate the states that follow a patti
category. Table 5 suimmarizes all of the state Deparnuenti of Tramsponation practices. Appendix III contains a det
summnary of each state's practices based on the three categories.

4A.2 Caurce t State-of-Practiee
"The shaded areas in Figure 8 indicate the states in which consultants have responded to the borehole sealing praý
survey. Practice surveys were sent to 407 practising consultants in the U.S. A total of 49 replica were receivedf

-response success of 12%. Based on geographic region, responses were received from:

13 Nonhbeast states.
6 Southeast states,

* . A2 Midwest states,
-.- 2 Northwest states, and
* 16 Scouthwest states.

VWhie the touta) number of response Is low, the distribution should give a reasonable asesment of current practicic. To
6 is a detailed question by question statistical breakdown of the responses received by the U.S. conswultan. it is Inweest
to note that 51% of the U.S. consultants are aware of exiting guidelines or regulations pemtining to sealing geotechrn
exploratory boles and 63% have an 1na-house policy regarding the sealing of the holes. This information is encourg
and s=getst current trends in enviroenmental amwreness. Based on the responses from the surveys, the curra
state-of-practice of seating boreholes appear to be:

L Seal the borehole with bentonite-cenient.
2. Backfill the borehole with native soil cuttings,
3. -Seal the borehole with bentonite, and
4. Seal the borehole with cement.

These practices are Siven in order of decreasing use Appendix IV contains a detailed summryai of the responses refeivi
by the U.S. consultants.

Surveys were sent to M9 various Canadian source and 35 replies were received, for an average response of 13.6%. TabI,
7 and 8 are dettailed question boy question statistical breakdown of the responses received by the Canadian consultants at
contractors and also the Canadisna government agencies. Table 9 is a further breakdown of responses by provinces at,
category of respondenis. It is interesting to note that only 8.3% of the Canadian consultants and contrators ame mia
of existing guidelines or regulations pertaining to seating geotechnisal boles as opposed to the SI1% of U.S. consultant
Also, only 33.3% hane an in-bouse policy regarding the sealing of boles as opposed to the 63% of the U.S. consultant

SA PHASE 2 - DETrAILD ]LITERATURE REVIEW

A detailed literature review, to obtain information on the hydraulic conductivity of selected borehole sealants, especiall
bentonite, is in progress. A wide spectrum of literature topics are being reviewed such as:

*Influentz of perineants upon the penneability of bentonite
*Cement-bentonite slumries,
*Annular apace material for wells.
*Decommissioning and abandonment of water wells,
*Pore pressure changes due to bentonite pelet seals, and
*Proprietary bole seling producis and processes.

Appendix V contains a list of reference; that have been obtained thus far.

Additioinally, an extensive literature seArch has taken place and continues on laboratory methods to measure hydraulic
conductivty. Particular interest is focused on apparatus and factors whtch affected the measured hydraulic conductivity
of a soil in laboratory tests. Factors include the effects of permeant, gradient. microorganisms, type of permeAmecite.
sample preparation. saturation and air entrapment.
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Table 6. Statistical Summary of United States Responses.

Note: All percentages based on 49 surveys unless otherwise stated. 407

surveys were sent out - 12.0% surveys were returned.

Part I - Current Policy

1. Aware of any existng guidelines or regulations petaining to sealing geotechnical
exploratory boles:

Yes 51.0%
No 46.9%
Norespone 2.0%

2. Aware of any published guidelines for sealing geotechnical exploratory holes:

Yes 30.6%
No 65.3%
No response 4.1%

3. Currently have an "in-house- policy regarding sealing of geotechnical exploratory
holes:

Yes 63.3%
No 32.7%
No response 4.1%

4. Cmistrained bycurenz environmen•al protection policies orlegislaton in performing
tasks related to trnsportation related geotechnical exploration activity involving
sealing.

Yes -4.1%
No 89.8 %
No response 6.1 %

S. Preveated from drilled exploratory holes due to concerns with sealing the holes to
prevent potential contamination of the subsurface environment:

Yes 14.3 %
No 83.7 %
No response 4.1%

6. Verification of hole sealing a requirement of either the current regulatory of in-house
poUW. y

Yes 26.5%
No 71.4%
No response 2.0 %
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Part 11 - Current Practice . Hole Backfilling/Sealing

7. 98.0 % Responded
2.0 % Did not respond

Sealing .1-aterial Clay Silt Sand & Rock

'soSe 
Gravel

.No Sealin :8.3 q . 6.3 56 14.2%
Native Soil Cuttinas 43.8 % 43.8 % 43.8 ck 22.9%
Native Soil Cuttings Mixed 10.4 % 10.4 - 12.5% 4.2%
With Bentonite
.Native Soil Cuttings Mixed 0 % 0% -2.1%
With Cement
Native Soil Cuttings Mixed 006 4.2% 0%
W'ith Cement -& Bentonite
Bentonite Onlyv 1.7 % .1 %
Cement Only 1__8_% 18.8_% 16.7_%_27.1
Bentonite/Cement Only 58.3% 54.2% 52.1 % 66.7 %
Chemical Grouts .% .3 % 8.3%.3 %
(Surseal, VoIclay, Holeplu )
Other Seals 02.%2.1% 2.1
(SandlCement) LIT

Note: Based on surveys that responded (48).

13. 42.9 % Responded
57.1 % Did not respond

Sealing Material Clay Silt Sand & Rock
I Gravel

No Sealine 4.8% ' '4.8 % f4.8% 4.8 %
Native 75oil Cuttings 14.3 % . 14.3 % 14.3 % ... -.
Native Soil Cuttings Mixed 4.8% 4.8 %
With Bentonite
Native Soil Cuttings Mixed 0% 0% 0% 0%
With Cement
Native Soil Cuttings Mixed. 0% 0% 0%
With Cement & Bentonite
Bentonite Only 47.629 57.1 % 57.1% %7.1 _....

Cement Only 23.8 % 23.8 % 23.8 % 28.6 %
Benonite/Cement Only 57.1 - T"._% 57.1 % 61.9_ %
Chemical Grouts 9.5% 9.5 % 9.5 %

S(Surseal, Volclav, Holeptue)
Other Seals 0% 0%
(Sand/Cement) I

Note: Based on surveys that responded 12 1).
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S. Seta tamped or otherwise packed in the hole:

Yes 38.8 %
No 49.0%
No response 12.2 %

9. Porton of the hole sealed

' .Ennre 74.0%
Lower Half 6.0%
Uppe•-tr 2.0%

. ----------:-. _-Whatever Lent,-h the CuttigS wivi Fill 2.0 %

"85% of the Hole 2.0%
..-..-... ... Pone2.

-.-- _ To within I or2ftof the surfkae 2.0%

"NoResponse 10.0 %

10.-Hole sealing pacdce depend on whether or not the hole has penetrared the

groundwater table:

Yes 36.7%
No '63.3 %

11. Method of drifling/samplingfin situ testing influence the use and selection of scaling
materials and methods of placement:

Yes 28.6 %
No 71.4%

12. Special backfill/sealing practices used to specifically protect the subsurface
environment when installing instrurocntaion in holes:

Yes 32.7%
No 59.2%
No Response 8.2 %

-14._Attempt made to seal holes after perfortning 'displacerent" type in situ tests:

Yes 20.4%
No 69.4 %
No response 10.2%

IS. The effectiveness of the seal monitored:

Yes 10.2%
No 87.8 %
No response 2.0 %
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